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PRELIMINARY  ECONOMIC  ANALYSES  OF  EIGHT  ALTERNATE  ROUTES 

BETWEEN  F.A.  ROUTES  1  and  15 

IN  VICINITY  OF  MALTA  AND  lEWISTOWN 


FOREWORD 


This  report  has     been  prepared  for  the  purpose   of  comparing  the  relative  merit   of  eight   possible 

north-south  route  connections   in  the  central  part   of  the  State   in  the   general  vicinity  between  Lewistown 

and  Malta.      In  analyzing  the  merit   of   each  route  the  following  formula  was  used: 

Qc  -     0.707   (Qs  /  Qbf  (I-K2K3)) 

Qc  -     Composite  quotient 

Qs   -     Ratio   of  income  to  annual   costs 

Qbn  -  Ratio   of  non-fuel  benefits  to  annual   costs 

Qbf  -  Ratio   of  fuel  benefits  to  annual  costs 

I-K2K3   -  Loss   of  fuel  tax  through  fuel  savings  to  motorists 

In  simpler  terms,    this  formula  weighs  the  anticipated  revenue   from  the  route  and  the  benefits  to 
the  motorists  against  the  estimated   cost    of  constructing  and  maintaining  the  route  to  determine 
whether  a  favorable  balance   exists.      The  route  having  the  highest   composite  quotient   (Qc)    is  the  route 
with  the  most    favorable   standing   and  should  be  selected  in  determining  the  location  of  a  route  through 
this  region.      The   formula  shown  above  determines  the  economic   solvency  of  the  route;   however,    it   does 
not   determine  whether  the  route   is   financially  solvent,    i.e.,   whether   the  financial   status   of  the 
State  Highway  Department  will   justify  construction  on  the  route   selected.      Generally  speaicing  the 
Highway  Department  must   receive   sufficient  revenue   from  a   route  to     pay     for  the   costs   of  constructing 
and  maintaining  the   route   in  order  to  maintain  solvency;    however,    every  route   cannot  meet  this   re- 
quirement,   since  many  routes   provide  great   benefits   for  the  motorist  that   outweigh  the  revenue 
requirement.      Also,      certain  Primary  routes   in  the  State  carrying  high  traffic  produce  a  surplus   of 
revenue  that    can  be  used  to  meet  the  revenue  deficiencies   of   lower  traffic   routes.      Further  subsidy 


is  available  from  fuel  tax  paid  by  vehicles   operating  on  county  roads   and  city  streets  not   located 

on  any  State  highway  system.      Therefore,    a  point   of  balance  must  be   selected  where  the  combination 

of  revenue  and  benefits   in  the  foregoing  formula  would  be   sufficient   to   justify  construction   of  the 

route.      An  analysis    of  the   expected  revenue  and  expenditures   of  the  State  Highway  Department    in  the 

coming  years  was  made   in   order  to  determine  what  modification  of  this  formula  was  necessary  in  order 

to  determine  financial   solvency.      The   following   is  the  revised   formula: 

Qm  -  0.474  (0.707  (Qs  /  Qbn  /  Qbf  (l-KgK^))    —  wherein  Qm  denotes  financial 

solvency  for  Montana 

Any  of  the  routes  having  a  Qm  ratio  greater  than  1.0000   can  be   considered   financially  solvent 

under  this  analysis „ 

DESCRIPTION  OF  ROUTES 

The  following  are  descriptions   of  the  various  routes  under  consideration: 

1.  Lewist  own -Winifred-Malt  a .  Extending  northward  from  a  connection  with  F„A.  Route  No,  15  in 
Lewistown  through  Winifred,  across  the  Missouri  River  in  the  vicinity  of  the  Power  Plant  Ferry,  then 
northeasterly  through  Phillips  to  Malta.      Length  -  147.5  miles. 

2.  Lewistown -Winifred-Harlem .      Along  the   same   route   as  Alternate   1  to  the  vicinity  of  Zortman, 
thence  across  the  Little  Rockies  to  Hays  and  then  north  to   a  connection  with   F,A.   Route  1  near 
Harlem.        Length  -  145.0  miles. 

3.  Lewist own-Winifred-Chinook.      Along  the   same  alignment  as  Alternate   1  to  Winifred,    then   due 
north   across  the  Missouri  River   at  the   site   of  the   free  ferry,    then  north  to   Cleveland  and  then  along 
F.A.S.    Route  240  to  Chinook,     Length  -  135.0  miles. 
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4,     Lewistown-Winifred-Bi^  Sandy.     Along  the    same   alignment  as  Alternate  1  to  Winifred,  then 
northwesterly  along  county     roads   to   present   free  ferry  site  near  mouth   of  Judith  River,   then  north- 
westerly, along  county  road  to  a  junction  with  F.A.S.    Route  351^   thence  to  Big  Sandy.     Length  - 
110.0  miles. 

5„  Lewi st own-R oy-Malt a .  Northeasterly  along  the  present  alignment  of  F.  A.  Route  43  from  Lewis- 
town  to  Roy,  then  north  across  the  Missouri  River  near  Rocky  Point  ferry  site,  then  north  to  a  connec- 
tion with  the  present   construction   on  F.   A.   Route  l6   south   of  Malta  and  north  into     Malta. 

Length   -  132.5  miles. 

6.  Lewist  own -Roy-Harlem.      Along  the    same   alignment  as  Alternate    5  to  a  point   in  the  vicinity 
of  Zortman,    then  north  over  the  Little  Rockies  to  Hays   and  north  to  a   junction  with  F,   A.   Route  1 
near  Harlem.      Length  -  138.5  miles, 

7.  Grass  Range-Malta.      North  from  a   jmction  with  F.   A,   Route   15  near  Grass  Range  to  a   junction 
with  F.   A.   Route  43  near  Roy,    then  north  along  the  same  alignment   as  Alternate  Route   5.      Length  - 

108.2  miles. 

g.      Grass  Range-Harlem.      North  from  a   junction  with  F.   A.   Route  15  near  Grass   Range  to   a 
junction  with  F.   A.   Route  43  near  Roy,   then  north  along  the  same  alignment  as  Alternate  Route   6. 

Length  -  114.2  miles. 

The  map  in  the  frontispiece  shows  the  location  of  each  route,    together  with  railroads,   towns, 

rivers,   and  other  points   of   interest, 

GENERAL  DESCRIPTION  OF  AREA 

The  general  area  to  be   crossed  by  these  routes  may  be  roughly  divided  into  three  zones.     The 
first   zone   extends  north   from  F.   A.   Route  No.    15  to  a  point  about  two-thirds   of  the  distance  to  the 

-3- 


Missouri  River,   This  region  is  well  developed  and  well  populated.   It  is  adequately  served  by  all-weather 
roads  and  two  railroads.   The  land  is  principally  devoted  to  dry  fanning  and  good  crops  are  received  in 
years  of  normal  rainfall.   There  is  also  considerable  livestock  raising  combined  with  the  farming  . 

The  second  zone  extends  northward  across  the  Missouri  River  to  the  Little  Rockies  and  Bear  Paw 
■rangeSo   This  land  has  little  economic  value  and  is  very  sparsely  populated.   The  Missouri  River  has 
carved  a  channel  through  the  region  with  an  approximate  depth  of  500  feet.   The  numerous  tributaries 
flowing  into  the  river  have  carved  a  series  of  gullies  on  both  sides  of  the  rivers^  and  since  the  earth 
and  rock  is  easily  eroded^  the  result  is  an  area  of  badlands.   The  soil  is  ol   ttoe  poorest  quality  and  the 
land  is  suitable  only  for  very  light  grazing. 

The  third  zone  extends  north  fron  the  mountain  ranges  and  is  fairly  well  developed.   The  land  is 
devoted  about  equally  to  grazing  and  dry  farming,  with  the  exception  of  some  irrigated  areas  in  the 
vicinity  of  the  Milk  River  near  F,A,  Route  1.  A  gold  mining  district  is  located  in  the  vicinity  of 
Zortman  and  Landusky  which  was  very  active  before  the  turn  of  the  century.   The  activity  dwindled  for 
a  number  of  years;  however,  there  has  been  a  revival  here  recently  and  some  traffic  develops  from  this 
region. 

Generally  speaking,  there  will  be  very  little  local  traffic  to  be  served  by  any  of  these  routes 
through  the  central  zone,  and  it  is  doubtful  that  a  main  highway  through  the  region  will  assist 
materially  in  the  development  of  this  zone. 

The  Fort  Belknap  Indian  Reservation  includes  a  large  area  of  land  south  of  Harlem,   This  reserva- 
tion is  composed  mostly  of  Indian  land,  although  it  contains  some  patented  land  owned  by  whites. 
St.  Paul  and  Hays  are  two  small  towns  in  the  southern  part  of  the  reservation  that  comprise  a  small 
populated  area  of  interest. 


The  region  southeast  of  Big  Sandy  toward  the  Missouri  River  is  quite  well  developed,  especially 
toward  the  Bear  Paw  Mountains^  M^ere   dry  land  grain  farms  predominate.   The  foothills  provide  good 
grazing  for  livestock  ranches. 

TRAFFIC  AND  REVENUE 

North-south  routes  through  this  general  region  will  serve  two  main  classes  of  traffic.  There 
is  a  small  amount  of  local  traffic  developing  within  the  north  and  south  zones  of  the  region  where 
the  land  is  well  settled  and  populated.   These  areas  would  best  be  served  by  local  secondary  roads 
rather  than  by  primary  through  routes  since  there  is  very  little  local  traffic  to  be  served  in  the 

central  zone. 

There  is  a  large  amount  of  through  traffic  that  would  be  served  by  a  primary  route  that  would 
provide  a  cut-off  for  the  traffic  that  goes  south  from  Havre,  Harlem,  Malta  and  Glasgow,  and  north 
from  Miles  City,  Billings,  Livingston,  Bozeman,  Lewistown  and  the  other  large  towns  in  the  southern 
part  of  the  State.   At  present  the  traffic  between  these  points  must  travel  longer  distances  through 
Great  Falls  and  Wolf  Point  in  order  to  reach  their  destinations  in  the  central  part  of  the  State. 
It  is  principally  to  serve  this  through  traffic  that  a  highway  would  be  constructed  through  this  re- 
gion. At  present  the  Missouri  River  is  unbridged  from  Fort  Benton  to  Fort  Peck,  a  distance  of  about 

250  miles. 

The  amount  of  local  traffic  on  each  route  was  determined  from  traffic  counts  taken  in  1948. 
It  is  felt  that  these  local  motorists  would  increase  the  frequency  of  their  trips  if  an  oiled  surface 
road  were  to  be  constructed  in  place  of  present  low  type  county  roads;  therefore,  traffic  on  county 
roads  has  been  expanded  50^  to  arrive  at  the  estimated  local  traffic  on  prmary  routes.  This  50% 
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Increase  was  not  applied  to  traffic  on  the  present  constructed  sections  on  primary  routes  since  there 
would  be  no  incentive  to  increase  the  amount  of  travel.   It  is  further  estimated  that  there  will  be  a 
37^  increase  in  traffic  by  I968  v/hich  would  give  an  average  of  18^  increase  during  the  twenty  year 
period  that  the  construction  costs  are  to  be  amortized.  This  18^  was  applied  to  all  traffic  using 

the  route. 

As  stated  before,  a  route  through  this  region  would  provide  the  greatest  benefit  to  the  through 
traffic  between  the  north  central  and  south  central  sections  of  the  State.   By  comparing  the  distance 
that  motorists  in  this  region  have  to  travel  over  the  present  routes  with  the  distance  they  would 
travel  over  the  proposed  routes,  it  is  possible  to  define  the  limits  of  the  zone  within  which  motorists 
would  benefit  by  using  the  proposed  routes.  Roughly  speaking^  this  zone  extends  southward  from 
Glasgow  through  Jordan,  Miles  City  and  Alzada  in  the  eastern  section  of  the  State,   The  western 
limit  was  similarly  defined  along  a  line  extending  from  a  point  about  40  miles  west  of  Havre,  throu^ 
Stanford,  Three  Forks,  Virginia  City  and  south.   The  traffic  within  this  zone  that  would  benefit 
from  using  any  individual  route  is  further  limited  according  to  the  location  of  the  proposed  route  in 
the  central  section  of  the  State,  and  the  origin  and  destination  of  the  traffic  using  the  route. 

Origin-destination  surveys  were  made  during  the  summer  of  1948  at  Billings,  Bozeman,  Lewistown 
and  Havre,  and  from  the  information  obtained  through  interviews  with  motorists  at  these  points  it  was 
determined  which  motorists  would  benefit  from  using  any  of  the  alternate  routes.  The  results  of  the 
origin-destination  surveys  were  supported  and  verified  by  a  separate  survey  wherein  short  counts 
were  taken  at  all  county  line  crossings  throughout  the  State  on  the  primary  system.  By  determining 
the  origin  of  the  vehicle  at  these  counts  according  to  county  license  numbers,  it  was  possible  to 
estimate  the  amount  of  traffic  that  would  have  saved  time  and  mileage  by  using  one  of  the  proposed 


routes.  These  two  surveys  were  in  substantial  agreement,  and  any  minor  discrepancies  were  adjusted 
by  averaging  the  results  of  the  two  surveys.   These  surveys  revealed  that  the  main  flow  of  through 
traffic  was  from  Havre  to  Billings  and  vice  versa.  A  secondary  traffic  flow  was  from  Billings  to 
Malta. 

The  amount  of  estmated  traffic,  both  local  and  through,  that  woiold  be  developed  over  each  of 
the  alternate  routes  is  shown  in  the  following  table: 

ESTIMATED  TRAFFIC  ON  ALTEMATE  ROUTES 


Route 


Lewist own -Winifred-Malt a 
Lewist own -Winifred-Harlem 
Lewist  owi -Winifred-Chinook 
Lewist own -Winifred-Big  Sandy 
Lewist  own -Roy-Malt  a 
Lewist own-Roy-Harl em 
Grass  Range^alta 
Grass  Range -Harlem 


Average 
Present 
Local 

;  Daily 
Traffic 
Through 

65 

Average 
Expand) 
Local 

145 

Daily  Traff 
3d-1948-1968 
Through 

78 

ic 
rotal 

106 

223 

99 

66 

147 

77 

224 

102 

117 

151 

138 

289 

128 

125 

188 

148 

336 

99 

96 

118 

113 

231 

82 

78 

107 

91 

198 

38 

100 

51 

118 

169 

25 

78 

44 

91 

135 

It  might   appear,    at    first   thought,   that  the  Lewistowi-Winif red-Big  Sandy  route  would  be  the 
most   favorable   route  since   it  would  serve  the  most  traffic;   however,,   other   factors  must   be   considered 
in  determining  the   over-all  merit    of  each  route.      For   instance,    diverted  traffic  would  save  135  miles 
by  using  the   Grass  Range-Harlem  route  and  113  miles   on  the  Grass  Range-Malta  route,    as   compared  with 
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sixty-four  miles  on  the  Lewist own-Winif red-Big  Sandy  route.  As  pointed  out  later  in  the  report,  the 
greater  benefits  and  lower  construction  and  maintenance  costs  on  other  routes  have  a  tendency  to 
outweigh  the  high  traffic  on  the  Lewis  town -V/inif  red-Big  Sandy  route. 

Traffic  profiles  for  each  route  are  shown  in  the  accompanying  tables.   It  will  be  noted  there 
that  the  routes  through  Winifred  and  Roy  carry  a  very  heavy  local  traffic  for  a  short  section  of 
road  north  of  Lewistown  which  raises  the  general  level  of  all  of  the  routes  leading  out  of  Lewistown, 
The  sections  of  the  routes  crossing  the  Missouri  River  have  a  relatively  low  traffic  loadj  practically 
all  of  which  is  through  traffic.   As  the  routes  approach  the  northern  termini^  the  local  traffic  in- 
creases as  the  land  becomes  more  developed. 

Computations  covering  the  amount  of  revenue  to  be  received  from  traffic  over  each  route  are 
contained  in  Tables  la  to  Ip  in  the  appendix.   It  should  be  noted  that  revenue  from  diverted  through 
traffic  is  not  included  in  the  final  analysis  since  this  revenue  is  drained  from  existing  routes  and 
would  have  the  effect  of  robbing  existing  routes  for  the  benefit  of  the  proposed  routes, 

CONSTRUCTION  COSTS 

Crossing  of  the  Missouri  River  will  require  construction  of  a  major  bridge  structure  at  one  of 
four  possible  sites.  Routes  leading  north  from  Grass  Range  and  Roy  will  require  construction  of  an 
820  foot  steel  truss  bridge  at  the  location  of  the  old  Rocky  Point  Ferry  near  Wilder.   The  south 
approach  to  this  bridge  is  quite  gradual  as  it  follows  an  old  drainage  area,  and  with  the  exception 
of  a  steep  bluff  next  to  the  river  no  special  problems  should  be  encountered  in  the  south  approach. 
The  north  approach  is  quite  steep  and  will  require  considerable  rock  excavation.   Present  maps  show  that 
the  maximum  flow  line  of  the  Fort  Peck  reservoir  will  extend  above  this  bridge  site^  however,  later 
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information  received  by  the  bridge  department  shows  that  the  flow  line  will  not  reach  the  site  and 
special  clearance  will  not  be  necessary.  The  cost  of  the  bridge  at  this  location  is  estimated  at 

$700, 000. 00 o 

A  steel  truss  bridge  with  a  length  of  750  feet  will  be  required  at  the  Power  Plant  Ferry  site 
north  of  Winifred  for  those  routes  leading  to  Malta  and  Harlem.  The  approaches  to  the  bridge  at 
this  point  are  very  steep  from  both  sides  and  will  involve  heavy  excavation.  This  bridge  could  be 
built  at  an  estimated  cost  of  $750,000.00, 

The  road  north  from  Winifred  to  Chinook  will  require  a  bridge  at  the  McClellan  site.  This 
is  a  very  poor  site,  and  although  the  bridge  itself  will  cost  an  estimated' $650,000,00,  the  road 
approaches  to  the  bridge  are  going  to  be  quite  expensive. 

The  bridge  on  the  route  from  Winifred  to  Big  Sandy  would  be  located  at  approximately  the  same 
point  as  the  present  county  ferry  on  this  route.   The  approaches  are  quite  gradual  and  there  is  a 
fairly  good  road  leading  to  the  site.  The  estimated  cost  of  this  bridge  is  $600,000.00. 

Detailed  construction  costs  for  each  roadway  and  bridge  are  included  in  Tables  2a  to  2h  in 
the  appendix.   In  computing  the  costs  of  the  roadway  over  each  route,  it  was  considered  that  the 
anticipated  traffic  would  require  a  28  foot  roadway  with  a  24  foot  surface  of  2"  road  mix  for  the 
entire  length  of  all  routes.   The  present  construction  south  of  Malta  and  north  of  Lewistown  would 
require  some  widening  and  probable  resurfacing  and  these  costs  were  included  along  with  the  new  con- 
struction involved.   The  construction  north  from  Roy  to  Zortman  will  be  through  a  primitive  area  and 
will  be  on  completely  new  alignment.   The  road  north  from  Winifred  to  Zortman  will  follow  much  the 
same  alignment  as  present  Montana  Route  No.  19,  and  it  is  probable  that  portions  of  the  present  roadway 
may  be  salvaged.   The  route  north  from  Winifred  to  Chinook  will  be  over  primitive  area  as  far  north  as 
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Cleveland  and  then  should  follow  much  of  the  present  alignment  of  F.A.S.  Route  240  from  Cleveland  to 
Chinook.   The  route  from  Winifred  to  Big  Sandy  should  follow  the  present  alignment  of  the  county  road 
through  this  region,  and  it  should  be  possible  to  salvage  portions  of  the  present  roadbed.  The  routes 
from  Malta  south  and  Big  Sandy  south  skirt  along  the  edges  of  the  Little  Rockies  range  and  the  Bear 
Paw  range;  therefore  no  mountain  crossings  will  be  required.   The  route  to  Harlem  will  require  a 
crossing  of  the  Little  Rockies  at  an  elevation  of  about  5^000  feet.  The  Chinook  route  will  have  cross- 
ings over  two  ridges  of  the  Bear  Paws  at  an  approximate  elevation  of  6,000  feet.  All  construction 
costs  are  computed  at  present  price  levels  which  are  believed  to  be  at  their  peak.   Future  construction 
costs  should  be  somewhat  lower. 

BENEFITS  TO  MOTORISTS 

Benefits  that  the  motorist  will  receive  through  construction  of  a  standard  highway  play  a  large 
part  in  the  selection  of  any  of  these  routes.   The  motorist  will  benefit  through  shortened  distances, 
better  alignment  and  grades,   improved  roadway  surfaces,  etc.  All  of  these  factors  result  in  fuel 
savings,  wear  and  tear  savings  on  the  vehicle  and  time  savings  to  the  motorist.  Monetary  values  have 
been  assigned  to  these  savings  and  detailed  computations  of  the  total  value  to  the  motorists  are  in- 
cluded in  Tables  3a  to  4p  in  the  appendix.  " 

The  greatest  benefit  to  the  local  motorist  will  result  from  roadway  improvement  since  there 
will  be  very  little  shortening  of  the  routes  in  the  northern  and  southern  stretches  of  the  routes.  The 
through  motorist  will  benefit  greatly  through  distance  savings  which  in  some  instances  will  amount  to 
a  36^  saving  in  mileage  by  traveling  over  the  proposed  route.  This  results  in  a  great  time  saving  and 
fuel  saving  for  the  diverted  traffic  that  finds  it  advantageous  to  use  the  cut-off  route. 


SUMMARY 

As  stated  in  the  foreword,  this  report  has  the  purpose  of  determining  the  relative  position 
of  the  various  routes  with  respect  to  anticipated  revenue  from  fuel  tax  received  from  traffic  over 
the  routes,  benefits  received  by  the  motorists  through  improved  roadway  surfaces,  shortened  distances, 
etc.,  and  the  estimated  cost  of  constructing  and  maintaining  the  routes.  The  revenue,  non-fuel 
benefits,  and  fuel  benefits  for  each  route  are  compared  with  the  construction  and  maintenance  costs 
and  the  ratio  is  determined  for  each.   These  individual  ratios  are  then  combined  into  a  formula  which 
results  in  a  composite  solvency  quotient  for  each  route,  the  route  having  the  highest  composite  solvency 
quotient  being  the  most  favorable  route.  The  results  are  contained  in  the  accompanying  table  showing 
the  relative  standing  of  the  routes. 

It  will  be  noted  that  the  Grass  Range-Malta  route  has  the  highest  solvency  quotient  (Qc),  which 
is  equal  to  1,4340,  i.e.,  this  route  has  combined  revenue  and  benefit  expectations  equal  to  143.40^ 
of  the  cost  of  constructing  and  maintaining  the  route.  From  the  standpoint  of  the  State  Highway 
Department  alone,  this  route  would  be  next  to  the  least  favorable  inasmuch  as  the  annual  revenue 
from  the  traffic  on  the  route  would  pay  for  only  G%   of  the  annual  costs  of  the  route,  as  is  shown 
on  the  Qs  ratio.   From  the  standpoint  of  the  motorist  the  benefits  that  he  would  receive  would  be 
equal  to  207^  of  the  costs  pertaining  to  the  route.   It  is  these  greater  benefits  to  the  motorist  that 
places  this  route  in  the  most  favorable  position. 

This  route  also  has  the  advantage  that  it  is  the  shortest  route  and  would  require  less  capital 
outlay.   It  also  preserves  the  investment  that  has  already  been  made  in  construction  in  the  Malta 
south  and  Roy  north  sections, 

-13- 


-  COMPARISON  OF  RESULTS  OF  ECONOMIC  ANALYSES  - 


Comparison  of  Annual  Costs 

to  Annual  Revenue  and 

Benefits 

■ 

Ratios                    i 

Lewistown 
Winifred 
Malta        : 

L  ewistcwi    \ 
Winifred    ' 
Harlem 

Lewistown 
Winifred   ' 
Chinook     ' 

Lewistown  ' 
Winifred   ' 
Big    &ndy 

Lewisto^m 
Roy       '• 
Malta      • 

Lewistown 
Roy       : 
Harlem 

Grass  Range 
to            ■ 
Malta 

Grass  Range 

to 

Harlem 

Qs — ^Revenue                         : 
Costs                           : 

.1665        : 

.1495        : 

..1577     : 

.2085      : 

.1518     : 

.1185 

,0629 

.0463 

O.Bn-Non  Fuel  Benefits    : 
Costs                   : 

.8866 

.8443       : 

1.2203      : 

1.3250     • 

1.0426 

.9983 

•1.4830 

:      1.2417 

QBf-Fuel  Benefits             : 
Costs 

.3442 

.3338       ■ 

.4892 

.5166 

.4190 

.3876 

:        .5905 

:         .4817 

Qc — Combined  Revenue  &: 
Benefits/  Costs 

.9574 

.9124 

1.2756      : 

1.4037 

1.0957 

1.0288 

:     1.4340 

:      1.1922 

Comparison  of  Traffic  Served  and  Cons 

5truction  Costs 

Missouri  River  Bridge   ' 
Construction  Costs^^        ; 

866,250 

866,250 

:         750,750 

:        693,000 

:        808,500 

:        808,500 

:          808,500 

:          808,500 

Roadway  Construction 
Costs'^- 

:    5,709,765 

:    6,533,692 

:    6,361,133 

:    4,512,459 

:   4,212,286 

:   5,404,973 

:     3,878,030 

:      5,061,188 

Roadway  Costs 
Per  Mile-';- 

:         38,710 

:          45,060 

:          47,120 

:          41,022 

:          31,790 

:          39,025 

:            35,841 

:            4^,319 

Ton  Miles  of 
Traffic  Served 

: 37, 850, 270 

-.38,411,295 

: 41,726, 610 

: 38, 831, 540 

:32, 571,945 

: 31, 993, 827 

:    20,146,840 

:    20,947,821 

%  of  Through  Traffic 
to  Total  Traffic 

:      40.92 

:      41,71 

:        46.06 

:        42.65 

:      50.86 

:        52.36 

:        70.38 

:          71.12 

''Includes  engineering,  administration  and  contingencies 
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The   construction  costs   contained  in  these  analyses   are  based  on  the  premise  that  the  complete 
cost   of  construction  would  be  borne  by  the  State  Highway  Department.      Federal-aid  participation  at 
the  current  rate   in  these   construction  costs  would  reduce  the  net   construction  costs,    and  conse- 
quently would  raise  proportionately  the   solvency  quotients   for  all  of  the  routes.      In  the  case  of 
the  Grass  Range-Malta  route,    the   composite   solvency  quotient  would  be  raised  from  1.4340  to  2,7762. 

When  the  Qc  ratio  is  multiplied  by  the  0.474  "financial   solvency  factor"   in  order  to  determine 
the  financial  solvency  of  the  route,    the   result    is  1,3159.     Since   a  Qm  ratio  of  1.0000  indicates 
solvency,    the  results   of  this  analysis   show  that  the  State  Highway  Department  would  be   justified  in 
constructing  this   route. 

The  route   from  Grass  Range  to  Malta  would  provide  adequate   service   for  the  through  traffic, 
leaving  the  local  traffic   in  the   remainder  of  the  region  to  be   considered.      The  present   secondary 
routes   from  Chinook  south.   Big  Sandy  south,    and  from  Lewistown  to  Winifred  will  provide  adequate 
all-weather  service  for  the  residents   in  these   regions  when   they  are   constructed  to  standard.      The 
residents   from  Lewistown  to  Roy  already  have  F.A.   Route  43  to   serve  them.      The  traffic  profiles 
show  that     there  is  a  small  population  area  around  Zortman,    Landusky,   St.    Pauls  and  Hays  that   is 
not   served  by  any  State  highway  system.      It   is   believed  that   some  consideration  should  be  given  in 
the   future  to  designating  a  secondary  route  to   connect  these  places  with  the  Grass  Range-Malta  route. 

RECOMMENDATIONS 

It   is  recommended  that   the  present  designation  of  F.A.   Route  l6  from  Grass  Range  to  Malta  be 
retained   on  the  primary  system. 
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END 


TABLE  NO.   la 
UOKTANA  mGEmCt  PLANKIIO  SDHVET 

mosMY  icoNouic  ASAUsaa  ^  bevends  from  tbaffic 


Location 


Lewistown-Winifred-^alta  Route 


Existing  and  Internal  Diverted  Xraffic 


Counties 


Fergus,   Phillips 


Date  of  Analysis    May  l6.   1949 


: 

:         Tehicles  1948- 

Annual     t 

Tons  : 

Annual     : 
Tons       : 

Boute     : 
lilies     : 

Dollars  : 

Dollars 

Traffic  Type           : 

?i     :     ins    : 
:  A,D\T«   : 

1968    : 

a.d":t.  : 

Tehicles  : 
Col.  3x365: 

Per     : 
Yeh.   : 

Ton  Miles       :      Per       » 
:Ton  MUe  : 

TottL  Ann. 
Het.  BeT. 

Passenger  Cars,  Mont.: 

53.10    56.17    '' 

77.15    : 

28,160: 

l.«=i*i  ! 

43,648    : 

: 
U7.5    '• 

:                  : 

6,438,080       J. 0.002188! 

U.086 

! 

P«a>«  M»;  Foreign     : 

4.95      5,23    : 

7.19    : 

2,624  s 

1.5*i  : 

4.067    '- 

It        • 

5??, 882        : 

Q,9Qvrri'' 

1.067 

i 
Total  Passenger  Cars  : 

58.0?    61.40    : 

84.34    : 

30,784  : 

l.fi^  ' 

47,715    : 

1 

It        • 

7.037,962        t 

15,1?? 

Trucks,  light 

30.49*  32.25    « 

44.30     ! 

16,170  : 

^.30  •• 

53.361    ! 

■ 

7.870.747        • 

0,007248:      25.564 

Trucks,  medium 

.10.37:   10.96    : 

! 
15.06      ! 

5,497  : 

7.31  : 

40.183    ' 

:                             : 

"         ■      5.926.992        i 

0.002^82! 

U.U8 

Trucks,  heary 

i          : 

.  10.73 

R 

o«ooi6iq 

Trucks,   semi-trailer 

I     .381       .41 

i          .56 

I              204 

''  U.17 

i       2,891 

>                 " 

I         426,422 

'  0,001^3 

!          658 

Trucks,  full-trailer 

:           ;                : 

:     .65;       .69     t       .95 

t            347 

:  20.60 

1       7,148 

.                 II 

:     1,054,331 

•  0.001^96 

:       1,472 

Busses 

1     .06:       .06 

I        .08 

i              32 

:     9.00 

1           288 

«                 II 

:           42,481 

:  0.00187^ 

1            79 

Total  Ccmmerelal 

!41.95i  44.37 

\  60.95 

:       22,250 

:Average 

:     4.67 

:*  103,871 

II 

•   15,320,973 

;    0.002734 

: 

:     41,891 

Total  All  Vehicles 

ioo.ool 105.77 

[145.29 

i       53,034 

^Average 
:      2.86 

:  151,536 

II 

':   22,358,935 

!  0.002551 

:     57,044 

Increased  to  6(^  gasoline  tax 


$68,453 


TABLE  NO.   lb 
MGBTANA  HIGBUIT  ?Lkmjm  SDR717 
EKSMiY  ICONOUIC  ANAUSIS  *  REVENDB  TROU  TBAFFIC 


loeatlon     Lewistown-Wlnlfred-JIarlem  Route 

Existing  and  Internal  Diverted  Traffic 


Counties  Fergus,  Blaine 


Traffic  Type 


Pisseoger  Cars,  Hont. 
Hot*  Otrmi  Foreign 
Total  Pi a Sanger  Cars 


Trucks,  light 

Trucks,  medium 

Trucks,  hesTy 

Trucks,  seml-txailer 

Trucks,  full-tzttiler 

Busses 

Total  Commereial 


57.27 


56.59 


5.12 


5.06 


62.39 i     61.65 


^4.25 


7.53 


91.78 


21.50i     21.25   !     31.63 


15.81 


15.62 


.18 


23.26 


Annual     t     Tons 


Tehioles 
001.3x365 


.18   t         ,26   i 


.061 


.06   >        .09   : 


.06 


t37.6l 


Total  All  Vehicles      100,00 


.06 


37.17 


98.82 


.09 


55.33 


147.U 


30,751 


2,748 


33,499 


11,545 


Q.490 


94 


33 


33 


20,195 


53,694;    2.8? 


Per 
Yeh. 


J:*^ 


-kl^ 


.Vj') 


^■^0 


_Zi2L 


Annual 
Tons 


47,664 


4,259 


51,923 


38,098 


62.062 


Mti7- 


20.60 


9.00 


Uverage 

5.07 
^Average 


JL2^ 


680 


297 


102,469 


154.392 


Date  of  Analysis      May  16.  194? 


Boute 
UUes 


m      «.,  *  Dollars  :     Dollars 

Ton  Miles       :       Per       :  Tot.  Ann. 

JTon  MUe  »  Het.  2eT. 


i^t5,0j 6,911,280      !  o.nn^ififi 


617,555 


9»QQim 


7,528,835      : 


15.122 
1,098 


5,524,210 


8.998.990 


"      I 


193.140 


98.600 
43.065 
lA. 858.00^ 


16,220 


COO^aifi:      17.943 


Qtoo^^gg 


o^ooifeiq 


g.1,435 


0.0OlR4^i 


J2^ 


Q»QQi^% 


22.386.840 


0>ooi87^ 


J21. 


0.002685 


0.002506 


-22*821 
56.113 


Increased  to  6^  gasoline  tax  #67,335 


TABLE  NO.   Ic 
HQHTAIIA  HIGHIAT  PLAtDTINO  SORVlOr 
HIGBVAT  SCQHCSaC  ANALTSIS  -  BS7MUS  FROU  TRAFFIC 


Loeation 


Lewistown-Winif red-Chinook  Route 


■Existing  and  Internal  Diverted  Traffic 


Counties 


Fergus.  Blaine 


Date  of  Analysis 


n?^Y  16^  1949 


I 

: 

Vehicles  1948: 

.    Annual     : 

Vehicles  : 

001.3x365: 

Tons  : 
Per     : 
Veh.   : 

: 

Annual     : 
Tons       : 

Route     : 
Uiles     : 

Ton  Miles       : 

Dollars  : 

Per      ! 

Ton  UUe  : 

Dollars 

Traffic  Type          : 

i  : 

1^«     : 
A.d7To    : 

1963    : 
AoJiTP.   : 

Tot  9  Ann. 
Net.  Be7. 

Bassenger  Cars,  Hont.: 

53.02: 

54.15     i 

79.93     : 

29,174       : 

l.'i'i  ' 

45,220     i 

J 

135.0    s 

■•    : 
6,104,700        : 

0- 002188 i 

13,357 

P*tm»  Qtrsy  Foreign 

4.85: 

4.95     s 

7.31    i 

: 
2,668      ! 

l.^i^i  '- 

4,135     i 

"         : 

558,225        i 

0.001779! 

993 

Total  Passenger  Cars  : 

57.873 

.  59.10     : 

.  87.24     i 

31,842      i 

U^^  • 

49,355    i 

1 

6,662,925        i 

U,350 

Trucks,  light 

24. 77*:  25.31 

37.34 

13,629       ': 

^.30  '■ 

A4,976    ! 

II         • 

6,071,760        i 

9r0P^a48 

19,721 

Trucks,  medium 

.l6.7li 

17.06     : 

25.19 

9,194      i 

7.31  '•• 

67,208 

It 

9,073,080        ' 

0.002^82 

J     21,612 

Trucks,  heaty 

'  10.73  ' 

o.ooi6iq 

Trucks,   semi-trailer 

'i     .51 

t       .52 

1       .77 

;           282 

.  14.17 

i       3,996 

II 

1         539,460 

'  0,001543 

i          832 

Trucks^  full-trailer 
Busses 

i     .07:'       .07 

: 

I       .11 

i            40 

'-  20.60 

1         824 

.          II 

i         111,240 

'  Q.001^96 

i          155 

i     .07 

i       .07 

i   .11 

i          40 

:    9.00 

i         360 

,          If 

]            48,600 

!    0.00187^ 

i            91 

Total  Commereial 

142.13 

:'  43.03 

1  63.52 

i  23,185 

sA-verage 

:      5.06 

i     117,364 

II 

[  15,844,140 

'.    0.002677 

':     42, 4U 

Total  All  Vehicles 

ioo.oo 

i 102.13 

[150.76 

!   55,027 

;A^erage 

:     3.03 

':   166,719 

M 

':   22,507,065 

i    0.002520 

':     56,761 

Increased  to  61^  gasoline  tax 


?,113 


TABLE  NO.  Id 
1IQRTAK4  HIGBattT  PIAMtmiS  SDHVlg 
EKmrni  SQQHCUIG  AKAI7SIS  -  HEVERDS  TROU  TBJLFHO 


Loeation 


Lewistown-Winlfred-^lg  Sandy  Route 


Existing  and  Internal  Diverted  Traffic 


Counties 


Fergus.  Chouteau 


Date  of  Auljais      May  16.  1949 


t           t 

:           t 

Vehicles  1948^ 

r     AnnuAl     : 

Vehicles  : 

001.3x3655 

Tons  5 
Per    : 
Veh.   5 

i 

Annual    : 

Tons       : 

1 

Houte     : 
Uiles     : 

Ton  Uiles       1 

Dollars  : 

Per      : 

Ton  Ulle  : 

Dollars 

Traffic  Type 

1^     : 
A.D7T.    5 

19  68   5 
A.D^.    : 

Tat|i  Ann. 
Het.  Bet. 

Pisseoger  Cars,  Mont. 

!55.10f 

70.46    J 

103.48    • 

37,770      : 

l.'S'i  '- 

58.543    •' 

J 
110.0    ! 

; 
6.439.730        I 

Q.QP2A88- 

14,090 

Paw*  Otn*  Foreign 

J    5.3^ 

6.88    : 

10.10    : 

3.687      ' 

I 

i 

5,7U    • 

*(        : 

628.540        '• 

0.00177* » 

1.U8 

Total  Pissenger  Cars 

:  60.4S 

77.^34    i 

113.58    i 

41.457      i 

i 

64,257    '. 

J 

7.068.270        1 

15,2p8 

Trucks,  light 

i  23.3/p 

29.85    I 

43.85 

16,002      : 

^.^0    ! 

52.807    ! 

1 

5,808,770        ! 

0.00^8: 

18.867 

Tracks,  meditm 

:  15.4Q 

19.70    5 

28.92    . 

10,556      i 

7.31  i 

77,164 

3 

n          J 

8,488,040 

0.002582: 

20,218 

Trucks,  hesTy 

:          : 

!  10.75  ' 

!                             i 

i 
1                             ' 

o.ooi6iq5 

Trucks,  semi-tiailer 

:     .6cl 

.76 

t     1.13 

5         412 

!    1(^.17 

1        5,838 

i            " 

t         642,180 

!  o.ooi«i45s 

991 

Trucks,  full-trailer 

I          i 

I      .09» 

,12. 

I        .22 

:           80 

:  20.60 

1        1,648 

•             It 

i          181,280 

i  0-0Q15q6! 

253 

Busses 

s           : 

:      .09: 

.12 

1         .22 

5            80 

i     9.00 

i           720 

!             " 

• 

i           79.200 

t   0.001875: 

148 

Total  Cammereial 

:          : 

5  39.52: 

50.55 

!   74.23 

I    27,094 

sAverage 
:      5.10 

!   138,177 

:          " 

:    15,199.470 

!     0.002663: 

40.477 

Total  All  Vehicles 

ioo.ool  127.89 

5 187.81 

I    68,551 

^Average 
:      2.95 

;   202,434 

:          " 

'i    22,267,740 

i     O.OO25OO: 

55.685 

Increased  to  6#  gasoline  tax 


$66,822 


TABLE  NO.  le 
MQHTAKA  HKHBtT  PLANRHIQ  SDRVBT 
HIGBWAT  XGOHCUIG  ANAUTSHS  *  BKVKHDX  7R0U  TBAFFIO 


Loeatlon 


Levristovm-Roy-Malta  Route 


Existing  and  Internal  Diverted  Traffic 


Cooatles 


Fergus,  Phillips 


Date  of  Analysis      May  l6,   1949 


t 

Traffic  Type          : 

i  f 

Vehicles  iy4B: 

Annual     t 

Tehleles  : 

001.3x365: 

Tana  3 
Per     ! 
Yeh.   : 

: 

Annual     : 

Tons      I 

Boute     : 
Uilaa     : 

Ton  HUea       : 

Dollars  : 

Per      : 

Ton  MUe  ' 

Dollars 

1^4B   : 
A.D7F.   : 

19  b«   : 
A.D7T.    : 

Tot|  Ann. 
Het.  BeT. 

fassanger  Cars,  ii<mt.: 

Fata*  Oan*  Foreign     : 
t 

Total  Passenger  Cara  : 

53.99 

53.75   i 

63.87   i 

23,313     '•' 

l.^^ 

36.135    : 

•    132.5   •' 

4.787.888       J 

0.002188: 

10,476 

4.67 

4.65   i 

5.53   J 

■2»018      : 

1.^^ 

! 

3,128   : 

"       : 

414.460       ' 

o.ooiy/i^s 

737 

58.66 

58.40    i 

i    69.40    i 

25,331      '•' 

l.^'\ 

I                    i 
!      39.263   i 

«       t 

5.202.348       1 

ll.?13 

: 
Truoka,  lig)it                : 

31.06 

30.92 

i    36.74 

.    13,410      : 

^.y> 

5      4!^,253   'i 

n         I 

5.863.522        i 

0.00^8: 

19,045 

Tmaka,  naaivi 

g.i"? 

9.13 

10.86    , 

3,964     : 

7.31 

i      28,977 

"        : 

3.839.452 

0.002^82: 

9,346 

Troeka,  haa^ 

: 

i 

!  10.73 

i                   i 

o.ooi6iqs 

Trucks,  8«nl-tzailar 

: 

.41    :        .48 

i         175 

i  14.17 

: 

:        2,480 

i          "        t 

328.600 

!  o.ooi«s4^J 

507 

Trueks*  fuU-tiallar 

'.     .63f 

.63    »        .74 

i         270 

5  20.60 

i        5,562 

.                 If             ; 

736.965 

!  o.oQi^q6J 

1.029 

Buaaea 

1      .07i 

.07    :        .08 

i     29 

:    9.00 

:           261 

:         "       J 

34,582 

!                    : 

8    0.00187^ S 

65 

Total  Conmerelal 

iu.34i 

41.16    ;   48.90 

i    17,848 

:A-verage 

!     4.57 

i      81,533 

:          "        : 

10,803,122 

:    0.002758: 

29,792 

Total  All  Vehicles 

po,ooJ 

99.56    i  118.30 

i   43,179 

^Average 

:      2.80 

':    120,796 

:          "        : 

16,005,470 

:   0.002562 

41.005 

Increased  to  6^  gasoline  tax  $49,206 


TABLE  NO.   If 
MQHTlHt  HIGBBftT  PL&NRUC  SORVXT 

masmj  sgqncuic  ahaltsis  •  hsvendx  ikou  tbaffic 


Loeatlon 


Lewis tovm-Roy-Harlem  Route 


Existing  and  Internal  Diverted  Traffic 


Counties  Fergus,  Blaine 


Date  of  Amlysis        May  16.  1949 


J 

Vehicles  1949  : 

AnniAl     i 

Tehlcles  : 

001.3x365! 

Tons  i 
Per     ! 
Teh.   ! 

i 
Annual 
Tons 

;     Route     : 
Hlles 

Ton  llUes 

Dollars  : 

Per 
Ton  Ulle  • 

Dollars 

Tzaff lo  Type 

A.dTT,   : 

1968 
A.DTT.    ! 

Totf  Ann. 
Het.  Bev. 

Passenger  Cars,  Hont.: 

58.2^ 

47.77    i 

.    62.40    i 

22,776      : 

l.'S^  i 

35,303 

.      138.5 

3 
4.889.466       1 

0.002188 

•       10.698 

Pass*  Qtzsy  foreign 

4.83 

3.96    i 

5.18 

1,891      i 

1,^^  •' 

2,931   ! 

"        i 

405,943       ' 

o.ooiyw 

722 

1 
Total  Pissenger  Cars  : 

63.0% 

51.73    : 

,    67.58 

24,667      i 

1.^^  : 

38,234 

II        • 

>      5,295,409        i 

11.420 

Trucks,  light 

22.161 

18,18    1 

23.74 

.      8,665      ! 

^.30    ! 

28,594 

II 

.      3,960,269        \ 

0.00^248 

12,863 

Trucks,  medium 

U.43 

11.83    i 

15.46    , 

5,643      i 

7.31  i 

41,250 

II 

5,713,125        \ 

0.002^82 

.        13,609 

Trucks,  hesTy 

• 

10.73  ' 

o.ooi6iq 

Trucks,   seml-traller 

1      .20i 

.16 

t        .21 

t 

i         77 

U.17 

1,091 

•          " 

\         151,104 

O.OOl'H^ 

i                233 

Trucks,  full-tzaller 

;      .07j 

.06 

i 

t        .08 

!                29 

! 
!    20.60 

597 

.          It 

!            82,684 

>  o-ooi^qfj 

t                115 

Busses 

!      .07:' 

.06 

i        .08 

1                29 

f    9.00 

t           261 

\         " 

\           36,  U8 

0.00187^ 

i             68 

Total  Commereial 

1 36.93:' 

30.29 

\   39.57 

i   U,A43      . 

A-verage 

4.97 

71,793 

.          II 

\     9,943,330 

0.002704 

:      26,888 

Total  All  Tehlcles 

JLOO.OOJ 

82.02 

[107.15 

!   39,110 

ULverege 

.      2.81 

[   110,027 

II 

[   15,238,739 

0.002514 

38,308 

Increased  to  6^  gasoline  tax        $45,970 


TABLE  NO.   Ig  

UOSSMM.  HIGrBttT  PIANNIUa  SUHVJCY 
mCBXkl  SOQNCHIG  UlfkllSlS  *  REVERDX  FROM  TBAFTIO 


Loeation 


Grass  Range-Malta  Route 


Counties  Fergus,  Phillips 


Existing  and  Internal  Diverted  Traffic 


Date  of  Amlysis 


May  16.  1949 


Traffic  Type 


:  i 


Fasaeoger  Cars,  Mont.;  50. X3 
Paw.  can*  Foreign 


Uom 


Total  Passenger  Cars 


Trucks,  li^t 

Trueks,  maditai 

Trucks,  heavy 

Trucks,  soni-txailer 

Trucks,  full-tiailer 

Busses 

Total  Conunereial 


54.96j 


32.561 


n.i:^ 


Tehlcles    48 


i.dT1^. 


19.20 


1.85 


21.05 


a.d":t. 


25.39 


2.45 


27.84 


12.47    t    16.49 


4.26 


5.63 


.22.         .08 


.11 


Annual     t     Tons  : 


Tehieles 
001.3x365 


9,267 


894 


lQjl6l 


6,019 


2,055 


40 


.23,        .09     I        .12 


44 


.91, 


.35 


.46 


168 


45.04.   17.25 


Total  All  Yehicles       loO'OO'.   38.30 


22.81 


50.65 


8,326 


18,487 


Per 
Teh. 


l.'S'i 


l.'^^ 


U^'=i 


JaSQ. 


ilL 


10»73 


Annual 
Tons 


U.364 


1.386 


15,750 


19.863 


15,022 


429 


i4»3-7 


623 


20.60 


9.00 


Hverage 

4.73 


Uverege 
2.98 


3,461 


Boute 
Uiles 


Ton  Miles 


!  Dollars 
''      Per 
:Ton  MUe 


{ 


108.2 


39,398 


55,  U8 


1. 554.18-;        »  0.002188 


;Mf9,9^5 


g.W177^ 


1.704.150 


Dollars 
Tot.  Ann. 
Het.  Rev. 


t      2.U9.177 


1.625.380 


46.417 


67.409 


374.480 


4,262,863 


5,967,013 


0.002^82 


o.ooi6iq 


0,001^3' 


iU2Q133£ 


0.00187^ 


3,400 


.261. 


3>667 


0.00^8' 6,9^ 


3,872 


Jli. 


104 


J^21 


0.002710 


0.002551 


11.554 


15.221 


Increased  to  61^  gasoline  tax 


$18j265 


LoMtlon 


TABIE  NO.   Hi 
MQHTAIU  HIGBKIT  PIANRIiro  SDimar 
BIGEHllT  BCONCUIC  iMJOSSa  •  BS7SNDB  FRdI  TOAFTIO 


Grass  Range-Harlem  Route 


Cotmties 


Fergua,  Biaine 


Existing  and  Internal  Diverted  Traffic 


Date  of  Amlysls  "^  1^*  ^949 


Traffle  Type 


T        \ Vehicles  1948 

:     i    :     1$48 
:  :  A  .077. 


i 


Btsseoger  Ctrs,  Mont.;  55 » 6^    13.85 
F»aa.  Qtn,  7orelgn     :    5.o4      1«25 


Total  FlisseBger  Cera 


Truoks,  light 

Trooke,  median 

Trucks,  hea-vy 

Trucks,   seml-tiailer 

Trucks,  full-tie iler 

Busses 

Total  CoDunereial 


60.7015.10 


21,1  k    5.41 


17.16     4.27 


.2(i       .05 


I968 
AoDTT. 


24.52 


2,21 


26.73 


9.57 


7.56 


.09 


Atmual     i     Tone  : 


▼ehieles 
001.3x365 


8,950 


807 


9,757 


3,493 


2,759 


33 


.2Ct 


.05    J        .09    : 


33 


39.30i      9,78 


Total  All  Vehicles       jLOO.OOi    24.88 


17.31 


44.04 


16,075 


Per 
▼eh. 


l.'S'i 


J-'^'^ 


l.'^'S 


-L20. 


Jh^ 


Aonual 
Tons 


13,873 


1,251 


15,124 


11,527 


20,168 


io>n  ' 


354 


Mfiy 


20.60 


9.00 


:ATerage 

6,318      ;      5.18 

^Average 


2.98 


680 


Boute 
Uiles 


!  DoUare  •     Dollars 
Ton  HUea      s      Per      :  Tot|^Ann. 
'Ton  MUe  t  Het.  Hot. 


1U.2 


32,729 


47,853 


1,584,297       t  o^oo^fifi;       3,466 


142,864 


1,727,161 


Pi.0Ql,7TO' 


t      1,316,383 


"       :      2,303,186 


40,427 


77,656 


0.00l6iqi 


0,001^4^8 


SLSSDSaL 


3,737,652 


5,464,813 


254 


3,720 


0.00^^8:        4.276 


0.002^82?        5,486 


65 


108 


»  0,00187^8 


O.OO265&       9,935 


0.002499;     13,655 


Increased  to  6^  gasoline  tax 


$16,386 


TABLE  NO.   li 
MGBTAHA  HIGHBAT  PUNRIIO  SDRVXT 
HIGHVAT  XCONCUIC  ANAUSIS  *  BBTSNOS  TRQU  TBAFFIC 


LoMtlon 


Levdst own-Winifred-Malta  Route 


External  Diverted  Traffic 


Counties 


Fergus,  Phillips 


Date  of  Aotlysis        May  16,  1949 


: 

Traffic  Type           : 

Vehicles  1948: 

Annual     t 

Tehioles  : 

Col.  3x365: 

Tons  : 
Per     : 
▼eh.    s 

Annual  ; 
Tons       : 

Bouts  : 
HUes     : 

Ton  liiles       : 

Dollars  : 

Per       : 

Ton  Mile  : 

Dollars 

15  4»   : 
A.dTT.    : 

1968  I 
AoDTT.   : 

Tot.  Ann. 
Het.  B&i, 

: 
Passenger  C«rs,  Hont. : 

26.15 

: 
17     ; 

20      s 

7,300    : 

lo'S'i  ' 

11,315    i 

t 
147.5    ! 

t 

1,668,963        I 

P.9Pa66= 

3,652 

Pass*  Mn;  Foreign     : 

32.3^ 

21        ! 

25      i 

9,125    i 

1.^^  ' 

: 
U,144    : 

"       : 

2,086,240       : 

P.W1775' 

3,712 

: 
Total  Passenger  Cars  : 

58.4^ 

38     i 

,        45     i 

16,425    i 

l.*!^    • 

25,459  ! 

1 

3,755,203       i 

7,364 

Trucks,  light                 : 

29.2/1 

19      1 

22 

8,030    i 

^.30  i 

26,499    i 

"        1 

3,908,602       i 

0.00^248 

i    12,695 

Trueks,  maditm 

4.6:1 

3      1 

4     . 

1,460    ! 

7.31  : 

10,673    '. 

n 

1,574,267       ! 

0,00^388 

!      3,750 

Trucks,  hsaTy 

• 

! 

'  10.73  • 

o»po^i9 

! 

Trucks,   semi-trailer 

\  4.6i; 

3 

i         4 

5       1,460 

!  11.17 

!      19,838 

.            " 

'i      2,926,105 

•'  o.ooi«s4^ 

J        4,515 

Trucks,  full-trailer 

\    3.o4 

2 

: 

I         3 

i        1,095 

:  20.60 

1      22,557 

.            " 

1      3,327,158 

•  Q.001^96 

i     4,645 

Busses 

I          :                : 

: 

:    9.00 

J 

: 

! 

8    0.00187^ 

Total  Commereial 

141.54; 

27 

: 

:       33 

i  12,045 

'f'T^o 

l      79,567 

,          It 

;  11,736,132 

:                   : 

.    0.002181:    25,605 

Total  All  Vehicles 

iLOO.Ooi 

65 

:       78 

i      28,470 

;Averege 
:      3.69 

[   105,026 

It 

;     15,491,335 

1    0. 00212ft]    32,969 

Increased  to  61^  gasoline  tax 


$39,563 


TABIE  NO.   Ij  

IIQRTAIU.  HIGB8KT  PL&IOaDQ  SURVJB 
EKmOAT  SOONOUIG  ANALTSIS  *  REVENUE  mOU  TBIPFIC 


Loeation 


Levd-st  own-¥inif  red-flarlem 


Counties        Fergus,  Blaine 


External  Diverted  Traffic 


Date  of  Analysis      May  16,  1949 


: 

t 
^     f 

Vehicles  1948- 

Annual     s 

Vehicles  : 

Col.  3x365: 

Tons  : 
Per     : 
Veh.   : 

Annual     : 
Tons       : 

Route     : 
Uiles     : 

Ton  Miles       : 

Dollars  : 

Per      : 

Ton  Uile  : 

Dollars 

Traffic  Type           : 

19  4y  : 

A.dTT,    : 

19  68  : 
A.D'IT.    : 

Totf  Ann. 
Net.  Be-T. 

Passenger  (^rs,  Uont.: 

41.05 

39       i 

46        ': 

16,790  i 

l.^^  ' 

26,024     : 

J 

U5.0      : 

: 
3.773,480         J 

0.0923,5?! 

8,256 

s 

Patta*  Otra^  Foreign 

27,3i 

26     i 

31        i 

11,315      : 

l.*!*)    ' 

17,538     i 

"          » 

2,543,010         ! 

O.W1779' 

6,713 

Total  ftissenger  Cars  : 

68.4i 

65       i 

77       i 

28,105      : 

1.^^  •' 

43,562     i 

6,316,490 

14,969 

Trucks,  light                  j 

20.0C1 

19   i 

22       '. 

8,030      'i 

^.30  ! 

26,499      i 

tt         I 

3,842,355         ! 

0.00^248 

12,480 

Trucks »  medium 

6.33;' 

i 

6           ! 

7       i 

2,555      i 

7.31  i 

18,677 

II 

2,708,165 

•  0.002^82 

!      6,451 

Trucks,  heafy 

.  10.73  ! 

.  o»ooiei9 

Trucks,  semi-txttiler 

i    3.171 

3 

t        4 

'i     1^460 

.  U.17 

,    20,688 

" 

1    2,999,760 

•'  o.ooi'43 

i      4,629 

Trucks,  fuU-treiler 

\    2.1CJ 

2 

t 

t         2 

i         730 

:  20.60 

1    15,038 

.        " 

i    2,180,510 

:  0.0Ql^q6 

S   3,044 

Busses 

:    9.00 

: 

'  0,001873 

: 

Total  Commercial 

131.58.; 

30 

: 

;      35 

i  12,775 

:A-7erage 

:      6.33 

I    80,902 

" 

111,730,790 

1    0.002268 

: 

:    26,604 

Total  All  Vehicles 

'^oo.oo! 

95 

[    112 

'.    40,880 

Uyeiege ; 

.       3.04j  124,464 

,1 

1 18,047,280 

1    0.002304 

':   41,573 

Less:  Traffic  to  Malta 


29 


35 


12,775 


56,024 


36.1  2,022,465 


Net  Traffic  to  Harlem 


66 


77 


28,105 


68,440 


16,024,815 


:^i5:31 


38,042 


Increased  to  61^  gasoline  tax 


$45,650 


TABLE  NO.   Ik 
HQKTAHA  HIGHBAT  VUmim  SOUVBT 
maSMJ  BCONOUIC  ANALTSIS  *  BBVMDS  FROM  TBAFTIC 


Loeetlon 


Lewistown-Winifred-Chinook  Route 


External  Diverted  Traffic 


Counties 


Fergus,  Blaine 


Date  of  Analysis        May  16,  1949 


• 

Vehicles  194^1 

Annual     t 

Tehleles  : 

Col.  31 365: 

Tona  : 
Per     : 
▼eh.   : 

: 

Anniial     : 

Tons       : 

Route     : 
Uiles     : 

Ton  Uiles       : 

Dollars  : 

Per       : 

Ton  Uile  : 

Dollars 

Traffic  Type          : 

19  4«   : 
A.dTT.    : 

1968   : 

a.d";t.  : 

Tot«  Ann. 
Het.  Be-v. 

Passenger  Cars,  Uont.: 

48.73 

57     S 

67     ': 

24,455    1 

l.S*i  '- 

37,905   i 

135.0   : 

t 

5,117,175   J 

0.002188. 

11.196 

Paba*  QtiB*  Foreign 

22.23 

26      ': 

31   ! 

11,315    i 

1»^^  •' 

17,538   °: 

rr           . 

2,367,630    i 

Q.OOl'f'f^ 

4,212 

Total  Passenger  Cars  : 

70. 9i^ 

83      i 

,        98     i 

35,770    i 

1.^^  • 

55,443    i 

J 

It 

7,484,805    i 

15,408 

Trucks,  light                  : 

19.6^ 

23      i 

27      '. 

.     9,855    : 

3.30  ! 

32,521   i 

II           . 

4,390,335    i 

0.003846 

•      14,260 

Trucks,  medium 

.    5.li 

6     : 

7     1 

2,555    ! 

7.31  : 

18,677 

II 

2,521,395    '. 

0.002^82 

!        6,006 

Trucks,  heaTy 

• 

; 

i  10.73  ■ 

0.00l6iq 

Trucks,   semi-trailer 

\  2.56; 

3 

\         4 

5       1,460 

t  U.17 

.      20,688 

,              II 

.          2,792,880 

'  o»oois43 

i       4,309 

Trucks,  full- trailer 

;  i.ii 

2 

I           2 

i           730 

i  20.60 

i      15,038 

II 

i         2,030,130 

'  0.001^96 

!       2,834 

Busses 

i           : 

:     9.00 

V  0.00J873 

Total  Commereial 

!  29.06. 

34 

;    40 

J      14,600 

tAverege 
.      5.95 

i      86,924 

II 

I       11,734,740 

'i    0.002335:     27,409 

Total  All  Vehicles 

ioo.oo 

:  117 

I      138 

i  50,370 

;AYerege 

.       2.^ 

i   142,367 

'              ti 

i       19,219,545 

[    0.00222&*      42,817 

Increased  to  6(^  gasoline  tax 


$51,380 


TABLE  NO.   11 

MQHTAIU  HI6HBAT  PLANRIBO  SDRVX7 

HIGBIBAT  SCONCUIC  AHALTSIS  *  REVENU2  FROU  TBAFFIC 


Loeetion      Lewistown-Winif red-Big  Sandy  Route 


External  Diverted  Traffic 


Counties  Fergus^  Chouteau, 


Date  of  Analysis      May  16,  1949 


: 

! 

Tehicles  194«H 

Annual     t 

Tehloles  : 

001.3x365: 

Tons  : 
Per     : 
Teh.    : 

Annual     : 
Tons 

Route     : 
Miles     i 

Ton  Miles       : 

Dollars  : 

Per       : 

Ton  MUe  : 

Dollars 

Traffic  Type           : 

15  4«    : 
A.dTT.    : 

1968   : 
A.DTT.   : 

Tott  Ann. 
Het.  BeT. 

Btssenger  Cars,  Mont.: 

49.  6q 

: 
62      : 

73     i 

26,645    i 

l.'S'i  •' 

41,300     ! 

1 

no.o  i 

4.543.000    « 

0. 002188 i 

Q,Qi.n 

Pa«B«  Otn*  Foreign     : 

20.80 

26      i 

31     : 

11,315    : 

U^^  ' 

17.538    : 

II        : 

1.929,180    ' 

o.ooiy/tji 

3,/.32 

Total  Passenger  Cars  : 

70.40s 

88      i 

.104        ! 

37,960    i 

1.^^  ' 

58,838 

1 

n          • 

C                                            i 

6,472,180    i 

13.372 

Trucks,  light 

20.80J 

26      i 

31 

11,315    i 

\.\0   ' 

37,339 

11          , 

4,107,290    ! 

0.00^248. 

13,340 

Trucks,  medium 

4.806 

6      i 

7      . 

2,555    : 

7.31  ' 

^18,677 

!             " 

2,054.470 

0.002^82 

.        4.894 

Trucks,  heaTy 

'  10.73 

o.ooi6iq 

Trucks,  semi-tittiler 

\    2.40*, 

3 

t         4 

!       1,460 

.  14.17 

I      20,688 

.             It 

t         2,275,680 

!  0.001^4^ 

•'       3,511 

Trucks,  full-trailer 

i    1.60;' 

2 

t           2 

i           730 

:  20.60 

1     15,038 

:           " 

:         1,654,180 

i  o.ooi^q6 

!          2,309 

Busses 

i     9.00 

I 

5 

•  0.00187^ 

Total  Ccmmereial 

\  29.60.* 

37 

\       44 

\     16,060 

^Average 

!        5.71 

!   91,742 

11 

:        10,091,620 

!    0.002383 

: 

:     24,054 

Total  All  Vehicles 

i.oo«oo| 

125 

\     148 

:     54*020 

;Aveiege 
:      2.15 

[   150,580 

II 

i       16,563,800 

:   0.002259 

i     37,426 

Increased  to  6^  gasoline  tax 


$44,911 


TABIX  10.  3m 

wamaui  sBiaBar  nivBD  soRvir 
BUBwr  loaMHXo  tauasia  •  Btmni  imm  TMmo 


LoMtloB       Lwflatoim-Jlo7-Malta  Route 


OooDtlea       Fergus,  PhlUlpe 


Sxteraal  Diverted  Traffic 


0«te  «r  Attlyaie      Haj  16,  1%9 


1 

i  r 

■■■-?ablele8   M4 

-AnavMl    t 
Tehieles  : 

cea.  3x3691 

Per    : 

▼eh.  : 

Amraal    i 
Tttu      : 

BOttte     ) 
Uilm    i 

Ton  MUea      1 

DollAM   t 

Toftlllle  t 

DoU«rs 

T»ff io  Type 

1968    : 
AJfTT.  : 

Tot,  Ana. 
let.  Bev. 

l^aaei«er  Gave,  Mont.: 

U.6'3% 

AO      } 

47     J 

17,155    t 

l.«iS    ! 

26,590    s 

132.5    i 

3,523,175    J 

t 

7.708 

Mm*  Oix*»  fbTelcn    : 

27.oa 

26      : 

31     i 

11,315    « 

!.•>•»    8 

17,538    1 

If       { 

2.323,785    ! 

: 

4.134 

Total  SisaeBger  Can  : 

6a.7i 

66      ! 

78      1 

28,470    1 

1 

44,128    1 

IT 

5,846,960    1 

11,842 

Trueks,  llgbt               i 

19.791 

19      I 

22      ) 

8,030    : 

1 

26,499    1 

If 

t         3,5U,175    J 

1                 ) 

11,404 

Tiraeks,  madlOB              i 

t  6.25J 

6      1 

7      1 

2,555    t 

!                     1 

1    7.31  ) 

1     18,677    . 

"      ■ 

1        2,474j705 

5,895 

Tlrueka,  heavy 

t          :                1 

1 

t 

1  10.73  1 

Trottka,  seni-traller 

I   3.12i 

5 

3     1 

t         4 

1      1,460 

r 

1     20,688 

N 

1         2,741,160 

1 

1  0.00K4Y 

1       4,230 

TruBka*  full-tiailer 

!  2.0$! 

2 

2 

1          730 

t 

I     15,038 

1                " 

1        1,992,535 

t 

1       2,781 

Buaaes 

1 

1    9.00 

1 

Total  CoBunereial 

131.25: 

30 

1       35 

!     12,775 

t'TS' 

i     80,902 

» 

1       10,719,515 

I  0.002267 

I     24,310 

Tbtal  All  Tehiclee 

i-oo.ooj 

96 

!     lJ-3 

!     41,245 

(Aveiage 

1  125,030 

n 

!    16,566,475 

.   0,002182 

5     36,152 

Increased  to  6^  gasoline  tax 


♦43,382 


TABLE  NO.   In 
maVSi3SM.  EJQBIttA  PIAMIBQ  SDRVET 
HIGEWftT  ICONOMIO  ANAT.TJffTk  «  BSyXNUX  ?R(M  TBATFIO 


I^OQStion         Lewistown-goy-jlarlem  Route 
External  Diterted  Traffic 


Count  lea      Fergus ;.   Blaine 


Date  of  loiljsiB       May  l6,  1949 


Treffie  Type 


Ptssenger  Cars,  liont. 
?•■■•  f»n<,  foreign 
Total  Pfcasenger  Cara 
Trucks,  light 
Troeks,  medium 
Trucks,  heaTj 
Trucks,  semi-trailer 
Trucks,  full-tiailer 
Busses 
Total  Commerelal 


i    :  194tf 


Vehicles  i-y4»i  Annual  »  Tons  : 


43.93 


24.3 


68. 2:^ 


21.49» 


5.61; 


2.8a 


1.88: 


31j7a 


Total  All  Vehicles       100.00 


47 


26 


ldTT. 


55 


31 


73 


86 


23      J        27 


Tehioles 
001.3x365 


20,075 


11,315 


31,390 


9,855 


2,555 


34 


107 


40 


126 


1,460 


730 


14,600 


45,990 


Per 
Yeh. 


1.'^^ 


J-^ 


J-55. 


1-y 


i2L 


10.7^ 


Annual 
Tons 


31,116 


17,538 


48,654 


32.521 


18.677 


Mfi? 


20.60 


9.00 


Average 
5.95 
jirewge 

2.94 


20,688 


15,038 


Route 
Miles 


138.5 


86,924 


135,578 


Less:  Traffic  to  Malta 


29 


35 


12,775 


56,024 


36.1 


Net  Traffic  to  Harlem 


78 


91 


33,215 


79,554 


i  Dollars 
Ton  Uiles       :       Per 
:Ton  MUe 


: 


4,309>566    »  0.002188 


2.429.013 


6.738.579 


4.504.158 


2.586.764 


2.865,288 


2.082.764 


12,038,974 


18,777,553 


iL^fioina 


Q.po^a^e 


Dollars 
Tot<»  Ann. 
Het.  Be7. 


-^.429 


JaiiL 


13.750 


14.629 


0.002^82 


o>ooi6iq 


OtOoiSVI^ 


JM2QI3a£ 


0.00167^ 


6.162 


4,421 


2.907 


0.002335 


0,002229 


28.119 


a,869 


2,022,465 


16,755,088 


^,^31 
38,338 


Increased  to  6^  gasoline  tax 


$46,005 


TABLE  N0«  l-o 
MONTANA  HIGHWAY  PLANNING  SURVEI 
HIGHWAY  ECONOMIC  ANALYSIS  -  REVMUE  FROM  TRAFFIC 


Location 


Grass  Range-Maliia  Route 


External  Diverted  Traffic 


Counties       Fergus,  Phillips 


Date  of  Analysis     May  l6,  1949 


Vehicles  1945-: 

Annual      : 

Tons      : 
Per       : 

Veh.      : 

Annual  \ 
Tons     ; 

Route 
Miles 

Ton  Miles       : 

Dollars     : 

Dollars 

Traffic  Type            '      %      • 

1948     : 
AoDoT.    : 

1968     : 
A.D.T.: 

Vehicles   : 
Col.   3x365: 

Per         :  Tot.  Ann. 
Ton  Mile   :  Net.  Rev. 

Passenger  Cars.  Mont.:  40,00: 

40     : 

47     \ 

17.155   : 

1.55  : 

26.590   " 

108.2 

2.877.038 

'  0.002188  :         6.295 

Pass-  Cars,  Foreien     :    26,00: 

26     \ 

31     \ 

IL.3I5  i 

1.55   : 

17,538 

H 

1,897.612 

0.001779  :         5.118 

Total  Passenger     Cars:   66,00: 

66     \ 

78     \ 

28,470  ": 

1.55  ' 

44,128  " 

It 

:        4,774.650 

*                  — —              J 

11,41,3 

Trucks,   lieht                  :   23cOO: 

23     \ 

27 

9,855    " 

•     3.30 

\    32,521  " 

.                     It 

:        3.518.772 

:  0.003248  : 

11.429 

Trucks,  medium                :     6,00: 

6      : 

7     \ 

2,555  \ 

7.31  : 

18,677   • 

II 

!     2^020^^51 

:  0.002382 

4.814 

Trucks,  heavT                 :             : 

'  10.73 

" 

0.001619  • 

Trucks,   semi-trailer  :     3.00; 

3     : 

4 

1,460 

:   14.17 

20,688 

n 

':        2,238,442 

I   0,001543  ' 

'        3,454 

Trucks,  full-trailer   :     2,00 

\           2 

2 

\            730 

:   20.60 

:     15,038 

\            « 

':        1,627,^112 

:  0.001396  ' 

2,271 

Busses                               : 

:     9.00 

]              II 

:  0.001873 

Total  Comnercial           :  34.00 

\       34 

;     40 

\      14,600 

[Average 
:     5.9f 

\    66,92U 

II 

;    9,405,177 

i    0.002335: 

21,968 

Total  All  Vehicles       rlOO.OO 

!       100 

!       118 

:       43,070 

:Average 

\  131,052 

11 

;      14,179,827 

;    0.002354- 

33,381 

Increased  to  6^  gasoline  tax         $40,057 


Location 


Grass  Ran^e-Harlem  Route 


TABLE  NO,    1-p 

MONTANA  HIGHWAY  PUNNING  SURVEY 
HIGHWAY  ECONOMIC  ANALYSIS   -  REVENUE  FROM  TRAFFIC 

^ Counties        Fergus,  Blaine 


External  Diverted  Traffi3 


Date  o^  Analysis     May  l6.   1949 


Less :Traf fie  to  Malta 
Net  Traffic  to  Harlem 


29 


35 


12,775 


56,024  36.1 


2,022,465 


78 


91 


33,215 


79,554 


13,460,543 


%      '' 

Vehicles  1948-{ 

Annual      : 

Tons      :      ■          .    : 
p„_        .      Annual   , 

^^^l       :       Tons      ; 
Veh.      :                     : 

Rout  e 

Miles        [ 

Ton  Miles        : 

Dollars      : 

Per          : 

Ton  Mile    : 

Dollars 
Tot.  Ann. 
Net.  Rev, 

Traffic  Type            ■ 

19  48     : 

AoDoT.     : 

1968     : 
A.D.T.  : 

Vehicles    : 
Col,    3x365: 

Passenger  Cars,  Mont.: 
Pass.  Cars,   Foreign     : 
Tn+al    Pfl«?«?pne'er     Cars  I 

43.92  : 

47     : 

55     : 

20,075  : 

1.55  V       31,116: 

114.2     *: 

3,553.447 

0.002188   : 

7,775 

24.30  : 

26     i 

31    : 

11,315  ': 

1.55   i        17,538 

II         . 

2,002,840 

0.001779 

3,563 

68,22  ': 

73     ': 

86    :' 

31,390  : 

1.55  :       48,654 

II 

5,556,287 



11,338 

Trucks,   light                   : 

T'nir'k't?      Tn  fid  "113111                      ' 

21.49  : 

23     ': 

27 

9,855 

3.30   i        32,521 

II 

3,713,898 

:   0.003248 

:     12,063 

5.61: 

6    : 

7    • 

2,555  ': 

7.31  :        18,677 

II 

2,132,913 

:   0.002382 

:        5,080 

Trucks,   heavy 
T'nirk'i      spjiti —trailer 

10.73   : 

0.001619 

.     2.80  : 

3    • 

4 

1,460 

:   14.17  :         20,688 

" 

:         2,362,570 

':    0.001543 

:        3,645 

Trucks,   full -trailer 

':    1.88 

':             2 

:              2 

':               730 

':    20.60  ':         15,038 

II 

;       1,717,340 

:   0.001396 

':       2,397 

Busses 

:      9.00  : 

:    0.001873 

Total  Conmercial 

:'  31.78 

':           34 

':           40 

:        14,600 

: Average: 

.       5.95  :         86,924 

II 

':       9,926,721 

':    0.002335 

:"      23,185 

Total  All  Vehicles 

iioo.oo 

:'         107 

;       126 

':         45,990 

;  ^%W\      135,57^             " 

;      15,483,008 

;    0.002229 

:*      34,523 

3,531 


30,992 


Increased  to  6i^  gasoline  tax         $37,190 


Table  no,  2-a 
Hontana  Hlgh\vay  Planning  Survey 

HIOBliT  mCRCMIQ  ABAI73IS  -  COST 


Location        Lewistown-Winf red-Malta  Houte 

Sec.  A     t  Sec.   5     £  Sec.  C 


Countiea        Fergus,  Phillipa 


Average  Costa  par  Mila 


Qzttdlng*  clearing,  etc.  ; 

GxaTel  base  &  surfacing  )  Combined 

Oil  surfacing  ) 

Uajor  dxttinKge  structures 

Hitter  drainage  structures 

Rights  of  vay 

Bngineering  1^  adminiatration  coats 

a.  Gzttde,  gravel,  oil 

b«  ^%  of  cost  of  Bijor  drainage 

Subtotal 

Plus  10)(  for  contingeneies 

Total  aTeiage  cost  per  mile 

Total  Costs  for  Constructed  Miles 


t  Sec.  D      I    Sec.  E   x    Total      »  Missouri 
14.2  mi.  t  27.3  mi.  ;  $2.0  mi.  ;  15.4  mi.  :    38.6  mit  147.5  ini<    Bridge 


20.000 


35.000:       35.000^       35.000 


15.000 


t ;_ 

380  ftt       456  fti 


135  ft 


"5oa 


200 


200 


Qtading,  clearing,  ete*  ; 

(^nvel  base  ft  surfacing  )  Combined 

Oil  surfacing         ) 

Ifajor  drainage  structures 

Minor  dzainage  structures 

Rights  of  «aj 

Xngineering  &  administration  costs 

a.  Grade,   gravel,  oil 

b*  ^  of  cost  of  major  dreinAge 

Subtotal 

Plus  10^  for  contingencies 

Total  unamortized  construction  cost 

Annual  capital  cost  Brldge-40  years 

Maintenance  cost  at  $700    per  mile 
Total  annual  costs 

Section; 


284,000 


???,?oo 


1,820^000?  539^000?  579.000 


^.177,?00 


??,ioo 


66.120?      19. 575 i 


HO.  79? 


750,000 


16.380 


10.400?        3.080: 


29.860 


i       56.800 


191.100 


2.755 


364. 000 :    107. 800 1     115 . 800 


3.306» 


979? 


835.500 


7.040 


37.500 


340.800 


34.060 


.220.835 


374,880 


122,084 


2.263.826?     670.434?     694.800 


1,342.919 


226^83  5 


2,490,209? 


67.043?       69.480 


5.190.695 


519. 070 
5.709,765 


787.500 


78.750 


866,250 


1577^: 


TTTO^ 


9.9¥) 


28.684 


19|110 


124,510:      36, 87^.:      38,^14 


86,2^^ 


36.400?      10.780;      27.020 


;585,if55 


-sr^E^ 


160.910 


A-  Lewistown-Hilger  CviH-den  &  Surface^ 


47.654:       65.234 


103.250 


Bridge 


388,7^8 


563 


Total  Anitual  Cost 


22.219 


22.219 


B-  Hllger-Winifred  (New  Construction 
C"  Winif redr- ianduaky  Jet.  (New  Constrj) 


D-  Landusky  Jet. -Present   Gonatr.fNew  (!nnstrnr.t.irfn,1 
E"  Sec,  n  f.n  teita   (Widen  &  Surfar 


?.r.ft  ) 


TABLE  NO.   2-b 
Hontana  Blglraay  Plannisg  Surrey 

mOBIlLT  SCGBOaC  ASAX7SIS  -  COST 


Loeatien      Levfistovm-Winifred^arlem  Route 

Counties      Fergus,  Blaine 

tbec,  A        I  Sec,  B      t 

A70i«ge  Cost*  p«rliile                                t  U.2  mi,  r  27.3  mi.: 

Sec.  13     t  Sec.  JJ     i 
52.0  mi. t  15.4  mi.: 

Sec.  E     t     Sec.  a    t    Total     »  Missouri 
3.0  mi.:  33.1  mi.:  145.0  mi;    Bridge 

Gittdlzift.  cleariDg,  ste.  ;                        t                  t                  i 

:                   i 

t                  :                  5 

6x«iT«l  baaa  &  aurfaciag  ;  Combined       t       ^^000:       jj^^UUU: 

35.C)00:      3^,000: 

50,000:       30,000:                 .« 

Oil  aurfftelng                      )                         :                   t                   t 

I                  i 

:                  :                  : 

Ha  lor  dzaiuitite  asractuxva                       >                  :    ^^'  ft    t 

456  ft.»     135  ft.: 

120  ft.»     220  ft.:                    8 

mnor  dmlnage  atruottiraa                                          s                  > 

t                   t 

:                   t                   t 

Rlfthta  of  «ay                                                :                   t            600 1 

2oo«         aoo: 

200 «            600 :                   8 

Ingineering  &  adntiniatntimi  eoata       :                   t                   : 

:                  : 

:                   :                   t 

a.  Gxade.  gravel,  oil                             :                  i                  t 

t                  i 

:                   :                   : 

b.  «>5J  of  coat  of  aajor  drairage           :                   »                   J 

t                  i 

I                   1                   t 

:                  t                  i 

I                  i 

s                  t                  t 

Subtotal                                                       :                  }                  s 

m 

s                   f                   i 

Plua  109^  for  contiogenelea                      :                  s                  ) 

t                  : 

I                   i                   I 

Total  aTerage  coat  par  mlla                    i                  i                  > 

S                         1 

tit: 

t                  1 

:                  1                  ( 

Total  Coatafor  Conatruetad  Mllaa            i                   t 

• 

{                  1                  } 

Gmdlng.   elaaring,  ate.  )                          tit 

1 

t                  s                  }                  t 

Oiayal  base  *  aurfacing  ;  Combined        j    iiS4,000  j    955,500: 

1,§2C),(:)00  :    $39,600 

!    150,OO0:    993,00014,741.500: 

Oil  auxfacing                     )                          :                   t                   i 

X 

\                        X                         \                         I 

Uajor  dzainage  atructurea                        :                   i      55, 1^  ) 

i     66,120;     19,575 

!      17,400:      31.900:    190.095  »        750,000 

Minor  dialnage  atructuraa                       x                  : 

: 

(it: 

RlRhta  of  aay                                              si      16,380 

!     10,400:       5,0S0< 

t             600  :      19,860  J      50,320  I 

Ingineeriog  &  administiatlon  eoata       t                   t 

1                  : 

tit: 

a.  Siade.   wavel.  oU    20;*                      »      i>b,yUU  ,    191,100 

t    364,000:    107,800 

s      30,000  :    1^^,600  s    94^,300  i 

b,  ^  of  coat  of  najor  dTalnaga          t                  t        2,755 

I        3.306  X           979 

»             870  »       1.595     «         9-505  »            37.500 

(                   : 

:                  :                   :                  t 

subtotal                                                       :    340,800  L, 220, 835  8,263.826  :    670.434 

:     198.870.1.244.955:5.939,720:         787,500 

Plua  105t  for  contingendea                       ;      ^4,080  J    122,084  »    226.383  •      67.043 

!      19.887  »    124.495  J     593,972  :           78,750 

Total  unamortired  construction  coat     :    374,880  a.,342,919  8,490,209  s    737,477 

:    218.757  1.369.450  6.533.692:        866.250 

Annual  capital  coat  -Bridge  (40  yrs.):                   t                   t                   : 

:                  5                  »                  :         21.656 

(20  yrs.  sca^^ssmsBipcassaism        i    i^,^4ii  *.    67,145 

:    124,511:      36,874 

:     10.938  :      68,472  : 

326.684  J 

Maintenance  cost  at  $700      per  mile     t        9,940  »      19,110 

i     36,400  :     10,7^ 

:        2,100  5      23,170 

101,500  :               563 

Total  annual  coat a                                      i      28,684  :      86,255 

:   160,m;     if7,654 

:     13,038  :      91,642 

.    428,184  :         22,219 

:                    :  Bridge 

!     22,219  : 

Section:                                                           :                   : 

» Total  Annual  Cost     < 

$450,403  I 

A-Lewistown-Hilger  (Widen  &  Surface^     :                    t 

i                 I 

:                   :                   ! 

ts-Miiger-w mured  (Mew  Gcaistruction;     :                   i 

I                 t 

:                  : 

(                  : 

C-¥inifred-Landusky-  Jet.   (New  Constr.)»                     i 

i                   : 

»                   s 

U-Jct.   to  Little  Rockies  (New  Constr,);                     » 

t                  :                  i 

E-Ov-fr  Little  .Rockies^  (New  Constructioh)                 * 

:                  :                  i 

a 

F-  Hays  to  Jet.  Rte„   1  (New  Constr.")      »                      » 

t                  {                  1 

t                           X 

:                  I 

:                  : 

TAHE  NO.   2-C 
Montana  Higtmay  Planning  Surv^ 

HIGBnY  KCBGKIC  ASAI3SIS  -  OOOT 


LoetttlOB     Lewlst  ovm-¥inlf  red-Chinook 


A^eimge  Coate  par  Mila 
Ozttdlng,  elaaring,  ate. 


T 


axttTttl  teaa  &  aux^aeing  )     Ccsnbined 

Oil  awfaelng  ) 

m^iot  dMinftga  atruotuxea 

Miior  dzalmga  atTUoturaa 

Bigbta  of  «ay 

Inginaerlng  4  •dBlniatmtion  eoata 

a.  OMda,  gravel*  oil 

b.  5^  of  coat  of  a»Jor  dxeiniige 

Sobtottl 

Pitta  1^  for  contingenelea 

Vatal  ftTexttge  eoat  par  alia 

Tofl  Ooatafor  Oonatraeted  Mllea 
QxaAlng^  bearing,  a«e* 


ig  ) 


(%Mval  baaa  ft  aorfaeing  )  Combined 

Oil  aoxfaeing  ) 

liajor  dTaintge  atructurea 

Minor  drainage  atruetoraa 

Bights  of  mj 

iDgineering  4  adminiatietion  eoata 
a.  Gittde,  gxavel,  oil     20% 
b*  ^  of  ooet  of  najor  dxainaga 

Subtotal 

PluB  10^  for  contingeneiea 

Total  unamortized  construction  eost 

Annual  capital  coat-Bridge  (40  yrs.) 

(20  yra.  fXjaJl^lxSKfiXfi^CXfiSlBEZI 

Mainteoanee  cost  at  $700      P»r  mile 

Total  annual  eoata 

Section: 


A-Lewistown^ilger  ^Widen  &  SiirfaceJ 
B-^ilger-Winifred  t.New  Construct lonj 


C-Winifred-lO  mi.  H  Hiver  (.New  Constr 
D-^eCe  C  to  Hear  raws  (iMew  Uonstrf) 
K-Over  bear  Jr^aws  (.New  UonstructlonJ 


■'F-  Uieveland-uninooic  (^New  Uonstrc) 


Sec.  A 

14.2  mi. 


20.00Qt 


284.000* 


^6,^001 


3^0.800 


jk^om 


374.880 


18,7/i4: 


9,940 
28,684 


Countiea       Fergus,  Blaine 
I   Sec.  £     1   Spc.  F     T" 


Sec,  B    s    Sec.  t     t    Sec.  D 

27,3  mi,:    20.0  mi.j    33.0  miOt  15.0  mi.  :  25.5  mi. 


35.000t       37.000t       35.00Ce       45.000»       30.00Cfe 


380  fU     300  ft.i     400  ft.t     350  fb.»     200  ft. i 


TooT 


■^osr 


ISoT 


200X 


tot» 


955.500*     74O.00O»  1.155.000! 


55, loot       43,500 


16.380:         4.000 


l9l.l(^(^:     U§700Q 


2,7??« 


2.175 


1.220.835*     937.675 


122.084*       93.768 


1.342. 919*  1.031.U3 


67.145:       517572 


19.110t       14,000 


"^6;  255*       651172 


58,000: 


6.600; 


231,000: 


2.900 


1.^53.500' 


VtS^W 


1.598.850 


79,942! 


23,100 


103.042 


675.000*     765.000! 


50.750:       29,000: 


3.000;      15.300! 


135.000;     153.000 


2.'>38»         1.450 


866.288*     963.750! 


86.628*       96.375 


9';2.9l6t  1.060. 125 


47.645:       53*^00^ 


10.500:       17.850 
58.145*       70.856 


t  Bridge 


Total  Anntal  Cost 


Total 
135.0  mi. 


P.?74»gOQ' 


236.350 


45.280! 


9U.900! 


ji^sm 


5,782,848' 


575,^8? 


6.361.133 


318.054 


94.500 


U2.554 


19,319 


^431. 873 


kissouri 
Bridge 


650.000 


32,500 


68;^.50Q 


68.250 


m3K 


m. 

19.319 


TABLE  NO,    2-d 
Montana  Highway  Planning  Survey 

mGHUlY  ECCSailC  ANA1X3IS  -  G03T 


Subtotal 

Plua  10j5  for  contingencies 

Total  unamortized  construction  cost 

Annual  capital  costBridge  (Z+O  year) 

(20  yra.  IflEXi^COiKffiaaS^IKiaDaKSj 

Maintenance  cost  at  |  700     per  mile 

Total  annual  coats 


Section; 


A-  Lewistovni-Hilger  (Widen  &  Surface) 
B-  Hilger-Winifred  (.New  Constructionj 
C -Winifred-Big  Sandy  (New  Construct iooj 


20.000 


Location       Lewistown-Winifred-Big  Sandy  Route 

~~~  '      jSec.   A 

Avei^ge  Costa  per  Mile 

ftrttdlng,  clearing,  etc.   ; 

Gzavel  base  &  surfacing  )  Combined 

Oil  surfacing  ) 

Major  dxttlnftge  structures 

Minor  drainage  structures 

Bights  of  way 

Engineering  &  sdalnlatration  costs 

a.  Giede,  gravel,  oil 

b,  5^  of  cost  of  A  J  or  drelmge 

Subtotal 

Plus  lOjS  for  contingencies 

Total  average  cost  per  Bile 

Total  Costs  for  Constructed  Miles 
Grading,   clearing,  etc.   ) 
Gravel  base  *  surfacing  )  Combined 
Oil  surfacing  ) 

Major  dzainage  struct urea 
Minor  dx«inage  structures 
Bights  of  my 
Engineering  &  administxetion  costs 

a.  Grade,   gravel,   oil  -  20^ 

b.  5jS  of  cost  of  major  drainage 


t  Sec.  B     :     Sec.  a   t     total 
:    U.2  mi.:    27.3  mi.;    68.5  mi.;    110.0  mi 


Counties       Fergus,  Chouteau 

Missouri;  » 


284,000 


$6,800 


340,800 


3KM 


IS, 744 


'         9,940 
28,684 


3^,nont      30.000 


380  ft   i        400  ft 


600 « 


200 


955.500:2.055,000 


55.100;        58,000 


16.380;      137700 


191,100  ;     411,000 


2.755  i        27900 


1, 220, ^J5; 2, 540, 600 


122,0^4?      254,060' 


1,342,919  »^,'M;  660 


■67,145:  m,'m 


19,110?       47,950 


255?     187,683 


;     Bridge 


Total  Annual  Cost 


Bridge 


3.294.500- 


113,100:     600.000 


30.080: 


658,900; 


5.655:       307000 


471027235 


410,224 


4,512,459 


225,622 


77,000 


302,622 


17,875 


$320,497 


630,000 


63,000 


693,000 


UT^ 


550 


17,875 


TABLE  NO.   2-e 
Montaoa  Hlghmay  Planning  Survey 

HKfflliT  SSCStCUIG  ASAUSIS  -  COST 


Location     Lewisto-wn-Roy-^lalta  Route 


Cottntiea         Fergus,  Phillips 


Aveiege  Coata  par  Mllo 

Oxiidlng,  clearing,  ate*; 

GxaTal  baaa  &  aurfacing^  Combined 

Oil  aurfaeing  ) 

aajor  diainage  atructuvaa 

mnor  azalmge  atruoturaa 

Bighta  of  aay 

Engineering  >  adminiattaticxi  eoata 

a*  Oxade,  giaTel,  oil 

b.  ^%  of  coat  of  Btjor  dxainage 

SabtotQl 

pitta  10j(  for  contingencies 

Total  aveiage  coat  per  mlla 


Sec,  A 

14«2  ml. 


Total  Ooatsfor  Oonatraeted  Milaa 

Qiadlng,  clearing,  ate*; 

^cavel  base  Ifc  aurfaeing)  Combined 

Oil  aurfaeing  ) 

Major  diainage  atruoturaa 

Minor  dzttlnage  atruoturaa 

Bighta  of  aay 

Xngineering  &  adminiatration  eoata 
a.  Gxade,  gtaval^  oil  -20^ 
b*  ^  of  cost  of  major  drainage 

Subtotal 

Plua  10^  for  contingeneiea 

Total  unamortised  construction  eost 

Annual  capital  coat  Bridge-40  years 

(20  yra.  XXXS^^lGEKlEtK^pxfiiSXSXt 

Maintenince  cost  at  |  700     per  mile 

Total  annual  coata 

Section: 


A-Lewistovm-Hilger  (.Widen  &  Surface; 


20,000 


28/tfOOO 


56,800 


jM^mo 


Ji.080 


374,880 


18,744 


9,940 


28, 684 


H-Hllger-N  oi'  Key  (Widen  &  Buri'aceT 
U-aec.  B  to  Malta  (Jonstr.   {.New  Gonstr<)~" 
D-PtesBnt  uonstructxon  (wxaen  &  buriaQe) 


Sec,  B     : 

36,4  ml 


20,000 


yge.QQO 


145.600 


873.600 


87.360 


960,960 


48,048 


25,480 


-TTJ^ 


Sec.   C 

43.3  rol. 


35.000 


667  ft, 


1,'?1%'?Q0 


96,71.? 


jQioog 


4.836 


Ii920tl5i 


192.015 


2.112.166 


105,608 


30,310 


135,918 


Sec.  D  I     Total     »  Missoxuri* 
38,6  mi»:    132.5  mil  Bridge 


15.000 


579>0Q0 


115.800 


694.800 


69.480 


764.280 


38.23if 


27.020 


65,234 
Bridge 


Total  Annual  Cost 


3,106,500 


96,715 


621.300 


^.836 


3,829,351 


382,935 


-.212.286 


210_^614 


92,750 


"303.364 


20.762 
$324,12^ 


700,fiOQ 


35,QOQ 


735,000 


73,500 


808.500 


20.212 


550 

20,762 


TABLE  NO.     2-f 
■ontana  Highway  Planning  Surrey 

mSBSkY  SCCSOMIG  AHAUSIS  -  008T 


Location       Lewistovm-Roy-Harlem  Route 


Counties 


A-yeiage  Coata  per  Mile 

Oxvdlng,  clearing,  etc.; 

02«Tel  baae  &  sutfacing)  Combined 

Oil  ausrfaeing  ) 

■ajor  dxttinage  sfcraoturea 

Minor  draimge  atruoturea 

Bights  of  vay 

Engineering  &  adBiniatration  eoats 

a.  Gzade,  gravel,  oil 

b.  3^  of  coat  of  aajor  dxaimge 

Subtotal 

Plus  10}(  for  contingencies 

Total  aTexage  coat  per  mile 


ibec.   A 

1I4.2  mi. 


,  Sec.  B 

36.4  mi. 


20,000 


Tot<tj>  Coata  for  Construct  eJ  Miles 

OMklng^   clearing,  eve*; 

Gaaval  base  ft  surfacing)  Combined 

Oil  surfacing  ) 

Major  dzainage  structures 

Minor  dxttinage  structures 

Bights  of  my 

Xogineering  &  administxetion  costs 
a*  Giade,  gravel,  oil  -20^ 
b.  ^  of  coat  of  major  dxainage 

Subtotal 

Plus  10^  for  contingencies 

Total  unamortized  construction  cost 

Annual  capital  costBridge-40  years 

(20  yrs.  ]ESX]^|^JEnEai42XBE£l££)( 

Mainteninee  cost  at  #700       P«r  mile 

Total  annual  costs 


284.000 


5  6. .800 


340,800 


34,080 


iTCm 


1^,7V. 


9.940 


28,684 


Section;  j 

A-  Lewistown-Hilger  (Widen  &  Surface)  ;" 


b-Hilger-lJ   of  Roy  (Widgn  &  Surfacef 
C-N  of  Roy-Landusky  Jet.   (New  Constr.> 


D-Uver  Little  Kockies   (New  Uonstr.) 
E-^ays-Jct.  Hte,   1  (New  (Jonstr.J 


20,000 


728.000 


145,600 


873,600 


87,360 


960,960 


48,048 


25.480 


73,528 


Bee.  li — X  Sec.  U     t  sec.  Ji 


Fergus,  Blaine 


51.8  mi. 


35.000 


456  ft. 


200 


1.813.000 


66,120 


10,360 


362,600 


3730^ 


2,255,386 


225,539 


2,480,925 


124,046 


36,260 


160,306 


3.0  mi. 


50.000 


120  ft. 


200 


150.000 


17.400 


Too 


30,000 


870 


198,870 


TCW 


21^; 75V 


inpm 


2_j_100 


13,038 


33.1  mi. 


30,000 


220  ft. 


"5oo 


993.000 


31.900 


19.860 


198,600 


1,595 


1,244,955 


124,496 


1,369,451 


b^jPZ 


23,170 


91^642 


Bridge 


Total  Anitual  Cost 


ToEaT     J 
138.5  mi 


3.968.000 


115.420 


30,820 


793,600 


iJTl 


4,913,611 


491,362 


5,404,973 


275,^^ 


96.950 


367,198 


20,762 


^387, 960 


MiSSOliTlj 

Bridge 


700.0001 


35.000! 


735.000! 


73,500! 


808, 500 


26^121 


^ 

20.762! 


TABLE  NO.      2-g 
Montana  Hlgh^ray  Flanniitg  Surrey 

mOEIiY  BCCBOilC  ANAIfaiS  -  003T 


Loeation     Grass  Rsmge-Malta  Route 


Sec.  A   t  Sec.  B  s  Sec.  C 
21.0  mi,  :  5.6  mi,  :  43.0  mi. 


Countlee   Fergus,  Phillips 

Sec.  D     J    Total 


Missouri  i 
Bridge 


Avewtge  Costa  PT  Mi  la      

Oxttdlngi  clearing,  ate* ; 

OraTal  base  &  surfacing)     Combined 

Oil  aurfaeing  ) 

Major  dxttinaga  structurea 

Minor  draimge  struct  urea 

Righta  of  aay 

iDgineeriog  &  adniniatration  eoats 

a.  &xade,  gravel,  oil 

b.  5^  of  cost  of  as  J  or  drainage 

Subtotal 

Plua  lOjC  for  contingencies 

¥otal  aveiage  coat  par  mile 

Total  OoatBfor  Conatrueted  Miles 


38.6  mi,:    108.2  mi: 


30.000t 


15.000t        35.000i 


15.00Qt 


324  ft. 


400! 


667  ft. 


200! 


Qiadlng,   clearing,  ete*    ; 

(travel  base  *  surfacing  ) 

Oil  surfacing  ) 

Major  diainage  structures 

Minor  diainage  atructoraa 

Bights  of  my 

Sngineering  &  administxation  costs 
a.  Siade,   gravel,   oil  20^ 
b»  ^  of  cost  of  major  drainage 

Subtotal 

Plus  10^  for  contingencies 

Total  unaioortized  construction  cost 

Annual  capital  coat     Bridge-40  years 

(20  yrs.  MXS^^^bsnSaSf^JJJMSXSEa 
Maintenance  cost  at  |  700    per  mile 

Total  annual  costs 

Section: 


630,000: 


84,000 


1,505,000: 


579,000 


2,795,000 


46.980 


?6.71? 


143.695 


700.000 


8.400 


8.600 


17..  900 


126.000 


16.800 


301.000 


2,?4? 


h^m 


115.800 


559.600 


7.187 


??t000 


813,729 


100.800 


81.373 


10^80 


1.916.153 


895.102: 


110,880 


191.615 


694.800 


2.107.768 


69.480 


3.525.482 


764.280 


352.548 


735.000 


73.500 


3.878.030 


808.500 


44,755 


U,7oO 


5,544 


-w;m 


'ITJ^ 


105,388 


r^KBi: 


w:m 


38,21A 


135,488 


27,020 


193,901 


20.212 


65,234 


JSM 


Bridge 


■25015T 


550 


Total  Annual  Cost 


20,762 


20,762 


^i9o;uo3 


A-Kte,   15  to  Koy  Jet,    IJMew  Constr,; 


B-PresBnt  Construction  (Widen  &  Surfale] 


C-Intervening  section  (New  Construction') 
D-  Malta  South  Constr.   (Widen  &  Surface; 


TABLE  NO.  2-h 
Hontaoa  Hlghnay  Planning  Surrey 

HIGEmT  ECCKGUIC  ASAISSJ3   -  003T 


Location     Grass  Range-Harlem  Route                                                                                  Counties           Fergus,  Blaine 

»   Sec.  A     I   Sec.  B     s    Sec.  C     »   Sec.  D     » 
ATOxage  Costs  p«r  Mile                                  t 21.0  mi.   s    5.6  mi.  £51.5  mi.  s    3.0  mi.  : 

Sec.  E     »    Total       'Missouri  ' 
33.1  mi.:i:4.2  mi-S   Bridge     *• 

Ox*dine.  clearing,  etc,    )                         :                   j                   :                   :                   s 

;                 ;                 ; 

OWTsl  base  &  surfacing  )  Combined       s        30.000:        15.000:        35.000:        50.000^ 

30-000  «                      •                     ' 

Oil  surfacing                       )                         :                   t                   t                   t                   : 

t                :                ; 

Major  dzttiwge  structures                        :      324  ft.:                   :     456  ft.:     120  ft  : 

220  ftJ                    •                     • 

Minor  draitage  structures                        :                   s                   :                   :                   : 

t                  :                  ; 

Rights  of  way                                                :             400:                   »             200:             200S 

600»                   '                   ' 

tr^ineering  k  adniniatration  costs       :                    :                    :                    :                    : 

i                i                ; 

a,  &xada,  graTel,  oil                              t                   :                   :                   :                   : 

;                  ;                 ; 

b.  »j%  of  cost  of  mijor  drainagp           :::»:«»: 

(                ;                «                ; 

Subtotal                                                       :                  :                  :                  :                  : 

;                 ;                 ; 

Plus  10)^  for  contingencies                       :                   i                   >                   t                   : 

;                 :                 ; 

Tbtal  a-reiage  cost  per  mile                    :                  i                  :                   :                  »                  :                  »                  : 

::::::(: 

Total  Costs  for  Constructed  Miles             i                  t                  i                   i                  i                   i                   i                   '» 

Qiading,   clearing,  etc.   )                        ;                   s                   :                   i                   »                   s                   :                   » 

Oiavel  base  *  surfacing  )  Combined       s     6J0,000:       84,000:1,802,500:     150,000:     993,000:3,659,500:                   : 

Oil  surfacing                     )                        :                  :                  :                  t                  t               ,   s                  t                  : 

Major  drainage  structures                         :       i+6,9^»                   »       66,120;       17,400 

!      31,900:     162.400;     700,000: 

Minor  di«inage  structures                        :                   :                   :                   : 

:                  :                  :                  : 

Rights  of  aay                                                :         ^,40Ci                   :       10,300;             600 

;      19,860;      39,160;                  : 

Engineering  &  administration  costs       t                   :                   t                   : 

:                   t                   ;                  : 

a.  Gi«de.   gravel,  oil  20^                      i     i2b,006t       16,500;     'jbO,^OOi      30, 006 

!     198,600:     731,900;                  : 

b.  «a6  of  cost  of  major  drainage          :        2,349;                  ;        3,306;            870;        l,595i        8,120;      35,000: 

:                  :                  ;                  : 

Subtotal                                                            :     813,7^^8     100,800:2,242,726;     198,870 

:l,244,955:4,601,080;    735,000; 

Plus  10?£  for  contingencies                       :       ^1,373:       10,080;     224,273:       19,887 

:     124,495:     460.108:       73.500: 

Total  unamortiaed  construction  cost     :     895^102;     110,880:2,466,999:     218,757 

:l,  369, 450: 5, 061, 188;     808,500: 

Annual  capital  cost  Bridge-40  years      :                    ;                    ;                    s 

;                ;                ;      20,212: 

(20  yrs.  XSS^jCOfOfflD&pXfflCEBB^            ;       4iv,755:         5,5AA:     153,350:       l0,95^ 

:      68,472:     253,059:                  : 

Maintenance  cost  at  f  yuo     per  mile     i       ±4,V0ui         ji,9-^U;       ji6,050j         2,100 

:      :>3,170:      79,946:            550: 

Total  annml  costs                                     ;      59,455:        9,464:    159,400;      13,038 

:      91,642;    332,999:       20,762; 

:     Bridge   :       20; 762:                   : 

Section:                                                            :                    :                   :                    :Total  Annual  Cost      ;  *353,761j                    : 

A-  Rte.  15  to  Roy  Jet,   (New  Constr.)     :;;::;;; 

B-Fresent  Construction  (Widen  &  SurfacJe)                 i                    :                     ;                    ;                    ;                     ;                     ; 

C-No.  to  Landusky  Jet,   (New  Constr.)    ;                    ;                    :                    :                    :                     ;                     ;                     ; 

D-Over  Little  Rockies   (New  Constructidnj                  ::;;:;: 

E-  Hats-Jet.  Rte,   1  (New  Construction>                    ;;:;::; 

;                   8                   :                   :                   8                   s                   :                   5 

:;;::::: 

TABLE  NOo  3-a 
Montana  Midway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 
Location  Lewist own-Winifred-Malt a  Route 


Existing  and  Internal  Diverted  Traffic 

Counties   ^'ergus^  l^hillips  Date  of  Analysis  3-16-4^ 

Passenger  Cars       Proposed  Present 

Avg.  speed  (Mio  per  hr,).      U3  31 

Distance  (miles) . . . .  o « . » <>   147.5   149 « 6 

Time  (hrs..  per  trip).  <,  o . .    3»43    4.82 ^ 

Time  savings  per  vehicle,    1*39.  ...  .  .  „  . .   ,.  ,  .  

Value  of  savings ($/veh-hr)    0»?0 -»__-__>. 

Annual  traffic  volume , . .  c   30 j  784 .      

Tot.  value  of  time  savings  38,4^0 ^ 


Light  Trucks 

Avgo  speed  (Mi.  per  hr.).      39 2|_ 

Distance  (miles) , . » .  o « , « ,  147«5   M-9«.6 
Time  (hrs,  per  trip)»ooo.    3.78    5o34 
Time  savings  per  vehicle.,     1«5^  _______ 

Value  of  savings (l/veh-hr)  1«29 


Annual  traffic  volume, , » »  16,170     . 

Toto  value  of  time  savings  ■^'^f^^'^ 

Medium  Trucks 

Avg.  speed  (Mi,  per  hr,),  35      24 

Distance  (miles), ,,..,«. .  147»5  ^^'^ 

Time  (hrs.  per  trip), ,,, »  4.'^1    6,23 

Time  savings  per  vehicle,     ^'^"^  

Value  of  savings (l/veh-hr)    1«7.5  


Annual  traffic  volume, . , ,    5s497  

Tot.  value  of  time  savings  19^404 

Heavy  Trucks  &  Buses 

Avg.  speed  (Mi,  per  hr,),  32      22 

Distance  (Miles),,,,,,,,,  147»5  ^9^ 

Time  (hrs.  per  trip) ,,,, -  4.60    6.80 

Time  savings  per  vehicle .  2.20  __________ 

Value  of  savings($/veh-hr)    2»20 

Annual  traffic  volume , . , .      583  

Tot.  value  of  time  savings   2,822  

TOTAL  193,208 

1    %   Grade  Speeds  used  

^   II     II  II 

<(        n      II  II 


TABLE  NO.   3-b 
Montana  Hi^wiay  Planning  Survey 

HIGHWAY  ECONCMIC.  ANALYSIS  -  TIME  ELEMENT  SAVINGS 


Location     Lewistovm-Wlnif  red-Malta 
ijixbernal  JJiverted  Traffic 


Counties  Jiergus,  J-iiillipg  Date  of  Analysis   5-l6^?- 

Passenger  Cars  Proposed  Present 

Avg.   speed  (Mio   per  hr, ) .  U3  W^ 

Distance  (miles),.,    ,  „.o .     -Ji^^ -J2L^ ZZZI  ZZH" 

Time  (hrs,  per  trip).  „ . « .    7.3/^    9^23  

Time  savings  per  vehicle,    1.3^ '      "" "" — 

Value  of  savings (l/veh-hr)   Q^^Q "~~~ ~~^ ~  — 


Annual  traffic  volume , . , ,   16.425 
Tot.  value  of  time  savings  27.922 


Annual  traffic  volume,oc,   i^a.6o 
Tot.  value  of  time  savings   5  oy;!^ 


Annual  traffic  volume, . , ,   2.555 

Toto  value  of  time  savings  ia  3gA. 

TOTAL    $70,036 

1,      %  Grade  Speeds  used 
%       n  II     II 

%        n  II      II 


Light  Trucks 

Avg.  speed  (Mi.  per  hr„),      39 ^ 

Distance  (miles) ,,,,,.,.,  316. Q   397, g 

Time  (hrs.  per  trip),,,,.  g.lO   10.20 

Time  savings  per  vehicle,  2. 10 

Value  of  savings ($/veh-hr)  C29  ~~~ 


Annual  traffic  volume.,,,   8.03Q 

Tot,  value  of  time  savings  21.761  ^ 

Medium  Trucks 

Avg.  speed  (Mi,  per  hr.),      35 35 

Distance  (miles). .,..,...  316.0   397.8 

Time  (hrs,  per  trip).,.,.  9.02   11„36 

Time  savings  per  vehicle,    2^% 

Value  of  savings ($/veh-hr)   1„7S 


Heavy  Trucks  &  Buses 

Avg,  speed  (Mi,  per  hr,),      32 2^ 

Distance  (Miles) ,.,,,..,.  _j24iL  W.^ 
Time  (hrs,  per  trip).,..,    9^ ft?    12„A3 
Time  savings  per  vehicle.    2.56 
Value  of  savings ($/veh-hr)  "2^'^   ——__»_ 


TABLE  NOo  3-c 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location  Lewisto'^m -Winifred-Harlem 

Szisting  and  Internal  Uivertecl  TralTic 

Counties  Fergus,  Blaine  j^te  of  Analysis  5-16-4V 

Passenger  Gars  Proposed  Present 
Avg.  speed  (Mio  per  hr,j„  43 
Distance  (miles) „, o o . o „ o »  145 . 0 
Time  (hrs„  per  tripjo<,.«.  3.37 
Time  savings  per  vehicle »  1»39 
Value  of  savings ($/veh-hr}    0,90 


Annual  traffic  volume „.„„   33,499 
Tot.  value  of  time  savings  41j ^74 

Light  Trucks 
Avgo  speed  (Mi.  per  hro).      39 

Distance  (miles) . . » » o « , . ,    145.0 

Time  (hrs.  per  trip)ooo.o     3.72  5„21_ 

Time  savings  per  vehicle., 
Value  of  savings ($/veh-hr) 


31 

147,6 

4o76 

% 

28 

147.6 

Annual  traffic  volume,  o  <,  o 
Toto  value  of  time  savings 

Medium  Trucks 
Avg.  speed  (Mi.  per  hrO- 
Distance  (miles) . . » <, « » . . . 
Time  (hrso  per  trip)ooc,o 
Time  savings  per  vehicle., 
Value  of  savings ($/veh-hr) 


Annual  traffic  volumeo.o„ 
Tot.  value  of  time  savings 

Heavy  Trucks  k  Buses 
Avgo  speed  (Mi.  per  hr»)<, 
Distance  (Miles)  <,<>  o »» <,o» , 
Time  (hrs«  per  trip)o„ooo 
Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr) 

Annual  traffic  volumeo»oo 

Tot.  value  of  time  savings  

TOTAL   $91,876 

1  %   Grade  Speeds  used 
%       "     "     " 

<i  II         M         II 


1.55 

""1»29 

11,545 
23,090 

35 

145.0 

4oU 

1.76 

1.75 

25 

147.6 
5.90 

8,490 
26,149 

32 
145.0 

2.17 
2.20 

22 

147.6 

6.70 

160 
u       763 

TABLE  NO.  3-d 
Uontana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location  Lewistown-Winif red-Harlem  Route 
External  Diverfced  Traffic 


Counties  Fergus.  Blaine 


Date  of  Analysis  5-16-49 


Passenger  Cars 


Avg.  speed  (Mio  per  hr.)« 
Distance  (miles)  o . . .  <> , » » o 
Time  (hrs.  per  trip)c...o 
Time  savings  per  vehicle. 
Value  of  savings($/veh-hr) 


Proposed  Present 


JlL 


6.72 

1,97 
0,^ 


itl 


?7?59 
8769 


Annual  traffic  volume....  22,U11 
Tot.  value  of  time  savings $39. 78/4. 


39 


Light  Trucks, 
Avgo  speed  (Mi.  per  hr.)o 
Distance  (miles) . . . . . . . . . 

Time  (hrs.  per  trip)..... 

Time  savings  per  vehicle.  

Value  of  savings($/veh-hr) ll*^ 


2.n 


Annual  traffic  volume,...   g^G^Q 
Tot,  value  of  time  savings  22^A.8/(. 


^^ 


Heavy  Trucks  &  Buses 
Avg,  speed  (Mi.  per  hr.),      32 
Distance  (Miles) , ........ 

Time  (hrs,  per  trip),,... 

Time  savings  per  vehicle.     2.65. 

Value  of  savings ($/veh-hr)    IS.ZO 

Annual  traffic  volume ....    1^356  , 
Tot.  value  of  time  savings   7.958  . 

TOTAL  $77,523 

1  %  Grade  Speeds  used  


ja. 


7A1     9.^8 


_11 
289.2   373,9 


Medium  Trucks 
Avg.  speed  (Mi,  per  hr,).      35 
Distance  (miles),.,,,,,,. 
Time  (hrs.  per  trip), ... .    8,26   10.68 
Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr)  

Annual  traffic  volume..,,   l^7^1 
Tot,  value  of  time  savings   7,. 297 


J2. 


289.2       373.9 
9.03       11.68 


'% 


TABLE  NO.  3-e 
Uontana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location  Lewistovm-Wiaif red-Chinook  Route . 

.Existing  and  Internal  Diverted  Traffic 

Counties   Fergus,  Blaine  Date  of  Analysis   5-1^-^4-9 

Passenger  Cars      Proposed  Present 
Avg.  speed  (Mio  per  hr.). 

Distance  (Mies) o  <> » . 

Time  (hrs.  per  trip). . . . . 
Time  savings  per  vehicle. 
Value  of  savings($/veh-hr) 


h^ 

?1 

135«0 

3JA*1 

3.13 

4.?? 

1.42 

)    f^yo 

Annual  traffic  volume,.,.  31^^42 

Tot.  value  of  time  savings  40 * 75B 

Light  Trucks 

Avgo  speed  (Mi,  per  hr.),  39 2B 

Distance  (miles) . . , , , , , . ,  ;L35.0   141.1 

Time  (hrs.  per  trip),,,,.  3.46    5.03 
Time  savings  per  vehicle. 
Value  of  saving3($/veh-hr) 


Annual  traffic  volume, ,,,  13.629    

Tot,  value  of  time  savings  27.530 

Medium  Trucks 

Avg.  speed  (Mi,  per  hr.),  35 25 

Distance  (miles). .,....« «  135.0  141.1 

Time  (hrs.  per  trip),,...  3.^5  5.60 

Time  savings  per  vehicle.  1.75  _______ 

Value  of  savings (l/veh-hr)  1^75  


Annual  traffic  volume.,.,    9^194 

Tot.  value  of  time  savings  28.134 

Heavy  Trucks  &  Buses 

Avg,  speed  (Mi.  per  hr,).  2^ 2g 

Distance  (Miles).,,,,,.,.  135.0  141.1 
Time  (hrs.  per  trip).,,.,  4.21  6.41 
Time  savings  per  vehicle .  2.20  «_.__^ 
Value  of  savings (l/veh-hr)    2^^  

Annual  traffic  volume..,,     362  

Tot.  value  of  time  savings   1^752  

TOTAL    $98,174 

;L  %  Grade  Speeds  used         . 
It       II     II     II 


TABLE  NO.  3-f 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location   Lewist own-Winifred-Chinook  Route 

Kx;bemal  Diverted  Traffic  

Counties   Fergus,  Blaine  Date  of  Analysis  5-16-49" 

Passenger  Cars  Proposed  Present 
Avg.  speed  (Mio  per  hr,)'  43  43 
Distance  (miles) . . . . o , o  o .  286,7  375.5 
Time  (hrso  per  trip)....,    ^.66    8.73 

Time  savings  per  vehicle.    2,07  

Value  of  savings($/veh-hr)   0«.9P  

Annual  traffic  volume..,.  ^5i7ifO 
Tot.  value  of  time  savings  66,532 


Light  Trucks 

Avg.  speed  (Mi.  per  hr.).      39 39 

Distance  (miles)...,,,,, ,  286,7   375.5 

Time  (hrs.  per  trip)..,..  7o35    9.62 

Time  savings  per  vehicle,  2,27  

Value  of  savings($/veh-hr)  1,2^  


Annual  traffic  volume,..,  9^855 

Tot.  value  of  time  savings  28,875 

Medium  Trucks 

Avg.  speed  (Mi.  per  hr.).  35     35 

Distance  (miles).......,.  286,7   375.5 

Time  (hrs.  per  trip).....  8.19   10.72 

Time  savings  per  vehicle.  2,^3   _______ 

Value  of  savings  ($/veh-hr)  .1^75  _________ 


Annual  traffic  volume...,  2^555 

Tot.  value  of  time  savings  11^18  

Heavy  Trucks  &  Buses 

Avg,  speed  (Mi.  per  hr,).  32     32 

Distance  (Miles).........  286,7   375.5 

Time  (hrs.  per  trip) .... .  8.95   11.73 

Time  savings  per  vehicle .  2,7S  ________ 

Value  of  savings  ($/veh-hr)  ^]^ 


Annual  traffic  volume ....    2,190 
Tot.  value  of  time  savings  13 « 403 

TOTAL  $120,128 

1  ^  Grade  Speeds  used  _^___ 
^   ti     »  n 

'^       II     II     II   "~" 


TABLE  NO.  3-g 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location  Lewistown-Winifred-Big  Sandy  Route , 

Existing  and  Internal  Diverted  Traffic 

Counties  Fergus,  Chouteau Date  of  Analysis  5-16-L9 


Passenger  Cars  Proposed  Present 
Avg.  speed  (Mio  per  hr,)»  43  31 
Distance  (miles)o , , . » o » » «  110^0  112^9 
Time  (hrs.,  per  trip)<,o.oo     2.55    3.64 

Time  savings  per  vehicle »     1»09 

Value  of  savings  (#/veh-hr)    D»9P  


Annual  traffic  volume o.o,   41<457 

Tot.  value  of  time  savings  40,628 

Light  Trucks 
Avgo  speed  (Mi.,  per  hro)o      39      28 
Distance  (miles) o . » o  o  =  o » ,    110,0   112,9 
Time  (hrs,  per  trip)ooo,,     2,82    4.03 
Time  savings  per  vehicle « 
Value  of  savings ($/veh-hr) 


Annual  traffic  volume,,, »   16,002 

Tot,  value  of  time  savings  24,963  

Medium  Trucks 

Avg.  speed  (Mi.  per  hr,),      35 25 

Distance  (miles), ,,. o,,, ,  110,0   112.9 

Time  (hrs.  per  trip),,.,,  3.14    4.51 

Time  savings  per  vehicle,     1,37 

Value  of  savings($/veh-hr)   -1»75 

Annual  traffic  volume, . , ,   10,556 

Tot,  value  of  time  savings  25 « 334 


Heavy  Trucks  &  Buses 

Avg,  speed  (Mi,  per  hr„),      32 22 

Distance  (Miles),.,,,,,,,  110,0   112,9 

Time  (hrs.  per  trip),,,,,  3.43    5.13 

Time  savings  per  vehicle,     1,70 

Value  of  savings  ($/veh-hr)    2,;?0 


Annual  traffic  volume , . , ,     572 

Tot,  value  of  time  savings   2,139 

TOTAL  $93,064 

1  %   Grade  Speeds  used  

^   II     II     II 
*   II     II     11 


TABLE  NO.  3-h 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location  LevrLst own-Winifred-Big  Sandy  Route 

External  Diverted  Traffic 


Counties  Fehgas,   Chouteau 


Date  of  Analysis  $-16-49 


Passenger  Cars 


Avg.  speed  (Mi.  per  hr.)" 
Distance  (miles). . ..o ,o. « 
Time  (hrs.  per  trip) . .  <, . » 
Time  savings  per  vehicle. 
Value  of  savings(#/veh-hr) 

Annual  traffic  volume,... 
Tot.  value  of  time  savings 

Light  Trucks 
Avg .  speed  (Mi.  per  hr . ) . 
Distance  (miles) . .. ..... . 

Time  (hrs.  per  trip),.... 
Time  savings  per  vehicle. 
Value  of  savings (S/veh-hr) 

Annual  traffic  volume,. .. 
Tot,  value  of  time  savings 

Medium  Trucks 
Avg.  speed  (Mi.  per  hr.). 
Distance  (miles). .. o,... . 
Time  (hrs,  per  trip)...,. 
Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr) 

Annual  traffic  volume..  <,  „ 
Toto  value  of  time  savings 

Heavy  Trucks  &  Buses 
Avg.  speed  (Mi.  per  hr.). 
Distance  (Miles) , ........ 

Time  (hrs.  per  trip)..... 

Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr) 


Proposed  Present 


43 


43. 

^      369o0 


304oS 


1,50 
0,90 

37,960 


Jl 


304o8 
7.81 

"iijiF 

24,101 


Ji 


^69,0 
9.46 


35 


35 


304.8       369.0 


8.70      10,54 


1^ 


8,227 


J2 


J2 


304.8       36970 


9.52       11.53 


2^01 


2^20 


Annual  traffic  volume ....        2,190 
Toto  value  of  time  savings       9,o80 
TOTAL         $93,254 

%  Grade  Speeds  used 


J^ 


TABLE  NOo  3-i 
Montana  Highway  Planning  Survey 

,  HIGHWAY  ECONOMIC  ANALYSIS  ~  TIME  ELEMENT  SAVIHGS 

Location  Lewisto>fn-Roy-Malta  Route 


Existing  and  Internal  Diverted  Traffic 


Counties  Ferris.  Phillips Date  of  Analysis  5-l6-/j-9 


Passenger  Gars      Proposed  Present 

Avg.  speed  (Mio  per  hr,),      43 33  . 

Distance  (miles). . , . » « , » «    132,5   133. S 
Time  (hrSo  per  trip).....     3.08    4^05 

Time  savings  per  vehicle » 0*^  . 

Value  of  savings($/veh-hr)    0,90 


Annual  traffic  volume,, oo   13,410 
Tot,  value  of  time  savings  18,506 

Medium  Trucks 
Avg.  speed  (Mi,  per  hr,),      35     27 
Distance  (miles).  ,,<.«  o, , ,    132^5   133a8 
Time  (hrso  per  trip), ,<, =     3.78    4.95 

Time  savings  per  vehicle,  1*1,7 __ 

Value  of  savings  ($/veh-hr)  1»'S1 


Annual  traffic  volume, ,,,    3^9it6 
Tot,  value  of  time  savings   8^126 


Annual  traffic  volume , . , ,      474 
Toto  value  of  time  savings   Ij.  493 

TOTAL        450,163 

1   %   Grade  Speeds  used  

^   II     II     II 

<t       It     II     •• 


Annual  traffic  volume,,,,  25^331 

Tot.  value  of  time  savings  22,038  

Light  Trucks 

Avg,  speed  (Mi,  per  hr,),  39  30 

Distance  (miles) ,,,,,,,,,  132,5  133 o 8 

Time  (hrs,  per  trip),,,,,  3^39  4.46 

Time  savings  per  vehicle, 1«07 

Value  of  savings ($/veh-hr)  1^9 


Heavy  Trucks  &  Buses 
Avg,  speed  (Mi,  per  hr,),       32      24  _ 
Distance  (Miles) , ,,,,,,.,    132.5   133.8  _ 
Time  (hrs.  per  trip)..,..     4.14    5.57 

Time  savings  per  vehicle.  1«43.  _«_____ 

Value  of  savings ($/veh-hr)   £j2.0 .  _ 


TABLE  NOo  3-j 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 


Location  Lewistown-Roy-Malta  Route 
External  Diverted  Traffic 


Counties  Fergus,  Phillips         "^ — Trn: t-; — -— — ^  ,  „ 

^-* ^^^'^^^ . Date  01-  Analysis  5-1^149- 

Passenger  Cars      Proposed  Present 

Avg.  speed  (Mi.  per  hr»),  43     43 

Distance  (miles). ...«, o , . 
Time  (hrs.  per  trip),.... 
Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr) 


Annual  traffic  volume...,  28,470 

Tot.  value  of  time  savings  45,552  ~ 

Light  Trucks 

Avg,  speed  (Mi,  per  hr,).  39     39 

Distance  (miles) .,,,,.,,,  298.2   374  9 

Time  (hrs.  per  trip).,.,.  7.^5    9.^1 

Time  savings  per  vehicle.  1,96  ~~ 

Value  of  savings ($/veh-hr)  ll^  ZHZIl 


Annual  traffic  volume....  8.030  '~ 

Tot,  value  of  time  savings  20.316 

Medium  Trucks 

Avg.  speed  (Mi,  per  hr.). ^ 35 

Distance  (miles) ... ..... .  298.2   374.9 

Time  (hrs.  per  trip) . . , , ,  8.52  '  10. 71 

Time  savings  per  vehicle.  2.19  Z~~" 

Value  of  savings  ($/veh-hr)  1^75  ^ZIZI 


Annual  traffic  volumeo.,,  2,555 

Tot.  value  of  time  savings  9.785 

Heavy  Trucks  &  Buses 

Avg.  speed  (Mi.  per  hr.).      32  32 

Distance  (Miles)..,..,...  298.2  "^374,9 

Time  (hrs.  per  trip),,...  9.31  "  11.71 

Time  savings  per  vehicle.  2.40 

Value  of  savings  ($/veh-hr)  .2,20  ~~~ 


Annual  traffic  volume ....    2.190 

Tot.  value  of  time  savings  11.563 

TOTAL    $87^216 


^  Grade  Speeds  used 
_%       »  »  II 

"k   "     >i     ti 


TABLE  NO,  3-k 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEliENT  SAVINGS 
Location  Lewistovm  Roy-Harlem  Route 


Existing  and  Internal  Diverted  Traffic 

Counties  ^'ergud,  Blaine  Date  of  Analysis- 5~li?--49 

Passenger  Cars      Proposed  Present 

Avg.  speed  (Mi «  per  hr. ) .      43     31 , 

Distance  (miles) . .,..«. o .   138,5   149.2 

Time  (hrs,  per  trip). ....    ^.2^    4o81 . 

Time  savings  per  vehicle.    lo59      . , 

Value  of  savings ($/veh-hr)   Q»J^ ^ . ^ 

Annual  traffic  volume, . . ,   ^A-jOoY .   .      

Tot.  value  of  time  savings  355^74 


Light  Trucks 

Avg.  speed  (Mi.  per  hr.),  39  28 

Distance  (miles) . ..,,..,,  138,5  149.2 

Time  (hrs.  per  trip)...,.  3.55  5.32 

Time  savings  per  vehicle,  1.77,  

Value  of  savings ($/veh-hr)  1,29  

Annual  traffic  volume ....  8,665 

Tot.  value  of  time  savings  19>756 

Medium  Trucks 

Avg.  speed  (Mi.  per  hr.),  35  25 

Distance  (miles).,...,...  138.5  ■^^'^ 

Time  (hrs,  per  trip).,.,.  3.95  5.97 

Time  savings  per  vehicle.  ^^2,02 

Value  of  savings  (l/veh-hr)  ^^  3.»75  


Annual  traffic  volume,.,,,    5^643 
Tot,  value  of  time  savings  19^976 


Hea-yy  Trucks  &  Buses 

Avg.  speed  (Mi.  per  hr,).  32       22 

Distance  (Miles)..,..,.,,  138,5   ^49. 2 

Time  (hrs.  per  trip).,...  4.3^  ,   6.78 

Time  savings  per  vehicle.  2,46  _______ 

Value  of  savings  ($/veh-hr)  2J^ 

Annual  traffic  volume , . , ,      135  

Tot.  value  of  time  savings     730 

TOTAL  175,736 


J(>  Grade  Speeds  used 

^     M        11        II 
~<i  II        II        II 


TABLE  3-1 
Montana  Hi ^ way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 
Location  Lewistown-Roy-Harlem  Route 


External  Diverted  Traffic 


Counties   Fergus,  Blaine 


Date  of  Analysis  5-16-49 


Passenger  Gars 


Proposed  Present 


Avg.  speed  (Mio  per  hr<,)o  43 

Distance  (miles). ,,.. ooo «  289^1 

Time  (hrso  per  trip)  o  <, . .  o  6.72 

Time  savings  per  vehicle,  2.01 

Value  of  savings ($/veh-hr)  0^*^ 

Annual  traffic  volume c.o,  "25 , 724 

Tot.  value  of  time  savings  46^560 


43 


375.5 
8.73 


Light  Trucks 
Avgo  speed  (Mi,,  per  hr,)., 
Distance  (miles) „ „ » o  o  =  o » o 
Time  (hrs,  per  trip)o<.ooo 
Time  savings  per  vehicle  <. 
Value  of  savings ($/veh-hr) 


Heavy  Trucks  &  Buses 
Avgo  speed  (Mi.  per  hro)» 
Distance  (Miles) . ...,,.„. 
Time  (hrs.  per  trip)..... 
Time  savings  per  vehicle. 
Value  of  savings (l/veh-hr) 

Annual  traffic  volume,.,. 
Tot.  value  of  time  savings 

TOTAL 


J2. 


289  ol 
7.41 
2.21 

1>^ 


Annual  traffic  volume, , „ ,    9,855 
Tot.  value  of  time  savings  28,087 

Medium  Tnicks 
Avg.  speed  (Mi,  per  hr,).      35 
Distance  (miles),,.,,.,,. 
Time  (hrs.  per  trip),,.,. 
Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr)    1.75 

Annual  traffic  volume o...    I.716 
Tot,  value  of  time  savings   7,^37'^ 


289.1 

8.26 

UK 


J2 


2^20 


2*20 


8,012 


^ 


375,5 
9.62 


Ji 


375.5 
10.72 


J2 


289.1       375.5 


-2.^     11.73 


,045 


1^    %   Grade  Speeds  used 


TABLE  NO.  3-^n 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 


Location  Grass  Range-Malta  Route 


Existing  and  Internal  Diverted  Traffic 

Counties  Fergus/  Phillips  Date  of  Analysis   ^-lb-49 

Passenger  Cars  Proposed  Present 
Avg.  speed  TmI'  per  hr. ) .  43  31 
Distance  (miles) .  ...,».<..    108 ,2   109 « 5 

Time  (hrso  per  trip) 2,51    3»53 

Time  savings  per  vehicle,     la 02  

Value  of  savings  ($/veh-hr)    D»-$K) 


Annual  traffic  volume ....   10,161 
Tot.  value  of  time  savings   9*34^ 


Light  Trucks 

Avg.  speed  (Uio  per  hro)o  39     2? 

Distance  (miles) , . o  o , o , . ,  108.2   109.5 

Time  (hrs.  per  trip),,,,.  2,77    4»05 

Time  savings  per  vehicle.     1.28  

Value  of  savings ($/veh-hr)    li>29  


Annual  traffic  volume,.,,    6,019 
Tot.  value  of  time  savings   9«931 


Medium  Trucks 

Avg.  speed  (Mi.  per  hr.),       35  24  . 

Distance  (miles) . . . . . , . , .  108,2    109^5 

Time  (hrs.  per  trip) .....  3o09    4o56  , 

Time  savings  per  vehicle,  1>47  ______  . 

Value  of  savings  (l/veh-hr)  1>75  _____  . 


Annual  traffic  volume,.,,    2,0^5 
Tot.  value  of  time  savings   5.281 

Heavy  Trucks  &  Buses 
Avg.  speed  (Mi.  per  hr,). 
Distance  (Miles) , ........ 

Time  (hrs.  per  trip)..... 

Time  savings  per  vehicle. 
Value  of  savings ($/veh-hr) 

Annual  traffic  volume , . , ,  

Tot,  value  of  time  savings   1.015 
TOTAL   $25,575 

1   %  Grade  Speeds  used  _____ 
i   ti     II     It 


II 


TABLE  NO.  3-n 
Montana  Hl^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 

Location   Grass  Range^alta  Route 

External  Diverted  Traffic  ' 


Counties   i'ergus,  Phillips  Date  of  Analysis  5-16-49* 

Passenger  Cars      Proposed  Present 

Avg.  speed  (Mio  per  hr. ) .     43    ^43 .  „ 

Distance  (miles) . . . . .  o . . .   263 « 4   376,4 ___^ 

Time  (hrso  per  trip),  o . . ,    6,12    ^.75 ,      ^_______^  __ 

Time  savings  per  vehicle.    2»63 .  .      _______  _____^  _____     .   _ 

Value  of  savings (l/veh-hr)   0^^ . ~ 


Annual  traffic  volume. . . .  28.470 
Tot.  value  of  time  savings  67.473 


Light  Trucks 

speed  (Mi.  per  hr.).      39 39 

Distance  (miles) . . . , . . . . ,  263«4   376.4 

Time  (hrs.  per  trip) .....  ^  6.75    9«65 

Time  savings  per  vehicle,    2«90  

Value  of  savings ($/veh-hr)  1^2^      . 


Annual  traffic  volume, , . ,  9.855  .  ,. 

Tot.  value  of  time  savings  36.857  . 

Medium  Trucks      *^ 

Avg.  speed  (Mi.  per  hr.).  35  35 

Distance  (miles). ........  263.4  376«4 

Time  (hrs.  per  trip).....  7.52  10.75 

Time  savings  per  vehicle.  3.23  _______ 

Value  of  savings (l/veh-hr)  1^75 


Annual  traffic  volume.. ..  2.^55 

Tot,  value  of  time  savings  11^,1^36 

Heavy  Trucks  &  Buses 

Avg.  speed  (Mi.  per  hr,).  32  32 

Distance  (Miles)......,.,  263.4  376./^ 

Time  (hrs*.  per  trip),....  8.23  11.76 

Time  savings  per  vehicle.  3.^3 

Value  of  savings ($/veh-hr)  2.^  


Annual  traffic  volume,.,.    2.190 

Tot.  value  of  time  savings  I7j0l6 

TOTAL   $135,782 


j^  Grade  Speeds  used 
^       11  II  II 

'<t       II  II  fi 


TABLE  NO.  3-0 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TIME  ELEMENT  SAVINGS 


Location  Grass  Range-Harlem  Route 

"TxLstlng  and  internal  Divert ed  Trarfic 
Counties  i'ergus,  ijiaine  Date  of  Analysis  ^-Ife-AT 

Passenger  Cars     Proposed  Present 
Avg.  speedTMirper  hro).      k3  30 , 

Distance  (miles) . . . .  o  o . , .   ^j^'j         ,,1 • - 

Time  (hrs.  per  trip) ^«^^    ^«-'-^ ^..____ 

Time  savings  per  vehicle,    -^-o^-*-  __._^ — — — .   -        ■  ,-  . 

Value  of  savings ($/veh-hr)   t)o9D . - 


Annual  traffic  volume. . . .   9.757 

Tot.  value  of  time  savings  13.269  

Light  Trucks 

Avgo  speed  (Mi.  per  hr.),  39     27 

Distance  (miles) . .  <. . . . . . ,  J.1A^2  12h^9 

Time  (hrs.  per  trip),,,..  2.92    4.62 

Time  savings  per  vehicle.    la7Q.  

Value  of  savings ($/veh-hr)   1>29  


Annual  traffic  volume,.,.  3.493 

Tot.  value  of  time  savings  7.649 

Medium  Trucks 

Avg.  speed  (Mi.  per  hr.),      35 24. 

Distance  (miles) ,..,...,.  114.2   124.9 

Time  (hrs,  per  trip) .... .  3.26    5.20 

Time  savings  per  vehicle,  1.94  ______ 

Value  of  savings (l/veh-hr)  1.75 


Annual  traffic  volume, , , ,   2.7^9 

Tot,  value  of  time  savings   ?.353 

Heavy  Trucks  &  Buses 

Avg,  speed  (Mi.  per  hr.),      32 21. 

Distance  (Miles)...,,,...  114.2   124.9 

Time  (hrs.  per  trip).,..,  3.56    5.94 

Time  savings  per  vehicle .  2.38  _____ 

Value  of  savings ($/veh-hr)  2.20 

Annual  traffic  volume ....      66  

Tot.  value  of  time  savings    346  

TOTAL  $30,617 

1  %  Grade  Speeds  used  ________ 

<i         II      II      H    


TABLE  NO.  3-P 
Uontana  Midway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TBIE  ELE2IENT  SAVINGS 
Location   Grass  Range-Harlem  Route 


External  Diverted  Traffic 

Coimties   F^ergus,  Blaine  Date  of  Analysis  $-lb~49 

Passenger  Gars      Proposed  Present 

Avg.  speed  (mIo  per  hr. ) .      43   43  .      ,.,.,___„ 

Distance  (miles) . . . . « « , , .   239.9   375«5 ~ 

Time  (hrso  per  trip). ....    5*57    8.73 ^ .»______»  _ 

Time  savings  per  vehicle,,    3.1^  __.,__„  _—__» .         ^.  _ 

Value  of  savings ($/veh-hr)   0«90 ^^ 2 

Annual  traffic  volume ....   25»  537 __««.»_ _ 

Tot.  value  of  time  savings  72, 525  _____  ________ — —_—  _____  _ 


Light  Trucks 

Avg.  speed  (Mi.  per  hr.).  39     39 

Distance  (miles) ..... ... ,  239.9   375.5 

Time  (hrs.  per  trip).....  6.15    9.62 

Time  savings  per  vehicle.    3.47  

Value  of  savings($/veh-hr)    IJ^ 


Annual  traffic  volume ....    9j855 
Tot.  value  of  time  savings  .44 >  150 


Medium  Trucks 

Avg.  speed  (Mi.  per  hr.).  35     35 

Distance  (miles).......,.  239.9   375.5 

Time  (hrs.  per  trip) .....  6.85   10.73 

Time  savings  per  vehicle.     3.88  

Value  of  savings ($/veh-hr)    1»?5  


Annual  traffic  volume. . . ,    1^688  

Tot,  value  of  time  savings  11 1,461 

Heavy"  Trucks  &  ^ises 

Avg.  speed  (Mi.  per  hr.).  32     32 

Distance  (Miles).........  239.9   375.5 

Time  (hrs.  per  trip).....  7.49   11.73 

Time  savings  per  vehicle .  4.24  ______ 

Value  of  savings ($/veh-hr)    2»?0  

Annual  traffic  volume ....    1,323 

Toto  value  of  time  savings  12,343  _______ 

TOTAL  $140,479 


1        %  Grade  Speeds  used 

^     H        II        II 

<t       II     II     II 


TABLE  NO.  4-a 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location  Lewist own-Winifred-Malt a  Route 


Counties 


Existing  and  Internal  Diverted  Traffic 
Fergus,  Phillips _^ 


Date  of  Analysis  5-l6-/i.9 


Ton-Mi.  Cost  Calculation 

%   Passenger  cars  58.05 

%  Commercial    41.95 

Total 


X 


2.07 
1.52 


=  .0120164 
=  .0063764 


Distance 

Length  (miles )..<.. .......o 

Distance  saving  (miles).. o., ..o . 
Average  annual  traffic  (tons)... 
Annual  traffic  saving  (ton-mi.). 
Cost  ($/ton-mile ) o ... ...o ...... . 

Total  annual  saving ............ 

Surface 
Roadway  surface  type ........... 

Saving  coefficient ............. 

Aver,  annual  traffic  (ton-mi.). 
Saving  ($/ton-mile). 
Total  annual  saving. 


Increased  50^ 

Proposed 


.0183928 


•  0  0  •  o 


.02758875 
Present 


=  Cost  ($  /  ton-mile) 


1^7-500 

2.091 

151.586 


Tn^75M7r 

8t7¥f 


Ok 


22.358.935 
.00386243 


1^?.^91 


.Ji 


e  o  o  o  o  o 


86.359 


Alignment 
Curvature  rating. ........ 

Points  improvement. ...... 

Saving  (point-ton-miles). 
Saving  ($/point-ton-mile) 
Total  annual  saving 


67.086.805 
.00015 


ooooooooaoe 


10.061 


Rise  and  Fall 
Rise  and  fall  (feet). 
Saving  (feet) ........ 

Saving  (foot-tons) . . . 
Saving  ($/foot-ton) 
Total  annual  saving. . 


0  0  0  9* 


?i?76 


e  •o*tt*ooo*i 


.1./.21.270.336 
^000004686 
6.660 


»  -•  O  •  0  o 


Gradient 
Gradients  in  per  cent 
Red'n.  in  gradient 
Aver,  annual  traffic  (ton-mi 
Saving  ($/ton-mile )......... 

Total  annual  saving. ........ 

Traffic  Stops 

Number  per  year ' 

Eliminated  per  year 

Aver,  vehicular  weight  (tons). 
Saving  (|  per  ton-per  stop).. 

Total  annual  saving 

TOTAL 


). 


-0- 


.=0^ 


$111,824 


Montana  Highway  Planning  Survey 
HIGHWAI  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location  Lewistovm-Winifred-^alta  Route 


External  Diverted  Traffic 


Counties  Fergus,  Phillips 


Date  of  Analysis  5-16-49 


Ton-Mi.  Cost  Calculation 


%   Passenger  cars 
%  Commercial 
Total 


.iMi 


^1-34 


X  2,07 


Increased  50% 

Proposed 


i«»a(»0o*oo9 


Cost  ($/ton-mile) 
Total  annual  saving. 


I  »  •  0  «  e  0  0 


?l?r9g 


Distance 
Length  (miles). 
Distance  saving  (miles)..,.. 

Average  annual  traffic  (tons.    

Annual  traffic  saving  (ton-mi,).  8.5^7.976 


16^^(5^ 


Surface 
Roadway  surface  type. ..... 

Saving  coefficient. 

Aver,  annual  traffic  (ton-mi.), 

Saving  ($/ton-mile)o 

Total  annual  saving. 


o  o  o  a  0  • 


o«««o*oo 


.  «  e  o  0  «  •  0 


oeo»**«**«aeee*o 


Alignment 
Curvature  rating 
Points  improvement. ...... 

Saving  (point-ton-miles). 
Saving  ($/point-ton-mile) 
Total  annual  saving 


000000*00 


o  «  o  o  o  o  a  I 


•  •  •  u  o  • 


Rise  and  Fall 
Rise  and  fall  (feet). 
Saving  (feet) ........ 

Saving  (foot-tons) . , . 
Saving  ($/foot-ton) . . 
Total  annual  saving. , 


Gradient 
Gradients  in  per  cent 
Red'n.  in  gradient 
Aver,  annual  traffic  (ton-mi 
Saving  ($/ton-mile )......... 

Total  annual  saving 


>oo*oooooo 


Looooooooo 


).. 


•  ooooooo 


Traffic  Stops 
Number  per  year,.... 

Eliminated  per  year. 
Aver,  vehicular  vKeight  (tons). 
Saving  ($  per  ton-per  stop)... 
Total  annual  saving, .......... 

TOTAL 


-0265637 
228.128 


.^01 
-0- 


-0- 


.01210122 
.00560790 


.01770912 
-U265637 
Present 
397.75 


=  Cost  (f  /  ton-mile) 


mMZ 


173.187.874 

„Q00005125 

SSL 


.=2=. 


?55,a3L 


nnoi?y? 


1,7^4 


.aOl 


$230,799 


mmmm 

TABIE  NO.  4-c 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location    Levri-stovm-Winifred-Harlem  Route 


Counties 


Existing  and  Internal  Diverted  Traffic 

Fergus.  HLaine  Date  of  Analysis  5-16-49 


Ton-Mi.  Cost  Calculation 
%   Passenger  cars    62^39      x  2.07  =  .0129147 
%   Commercial       371^1      x  1.55  =  .0058295 

Total  .0l81hh2 

Increased  50%  .0281163 

Distance  Proposed     Present 

Length  (miles)  <,.<,...■..»..«.....■.  145*0       li*7»(> 

Distance  saving  (miles) o,  .<..•»" »         2.6     

Average  annual  traffic  (tons)...     154, 392  ^ 

Annual  traffic  saving  (ton-mi. )o     401. 419 

Cost  ($/ton-mile).... ...........     .0281163 

Total  annual  saving  ...,o ....... .  21,2Bo   

Surface 

Roadway  surface  type ............  t02. 121 

Saving  coefficient. .............  •^  

Aver,  annual  traffic  (ton-mi.;..   22^386^840 

Saving  ( $/ton-mile ) . ............     .0050609  

Total  annual  saving. ............  113,297  ___ 

Alignment 

Curvature  rating ................  8 — 2. 

Points  improvement ..............  3  

Saving  ( point- ton-miles )....... .    67^160^520 

Saving  (|/point-ton-mile) .......  .00015  

Total  annual  saving. ............  10 ,  074  . 

Rise  and  Fall 

Rise  and  fall  (feet) ............  _____________  ____ 

Saving  (feet) ...................  9^280  

Saving  (foot-tons) .,.,....,... ..1,432,757.760  ^ 

Saving  ($/foot-ton) .............   .000005455 

Total  annual  saving. ............  7^815 

Gradient 

Gradients  in  per  cent. ..........  ■ 

Red'n.  in  gradient. .............  ~0- 

Aver,  annual  traffic  (ton-mi.;.. _____—— 

Saving  ($/ton-mile )..... _____^_____  - 

Total  annual  saving. ............  _  ____________ 

Traffic  Stops 

Number  per  year. •  •  •  ,  — — 

Eliminated  per  year. ............  -0- _«_ 

Aver,  vehicular  weight  (tons)...  __________-___——— 

Saving  ($  per  ton-per  stop) 

Total  annual  saving. ............  _______«_»,.————— 

TOTAL         1142,472 


=  Cost  ($  /  ton-mile) 


TABLE  ND.  4-d 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location   Lewistown-WinifTed-Harlem  Route 
External  Diverted  Traffic 


Counties   Fergus,  KLaine' 


_Date  of  Analysis  $-ie>-4V 


Ton-Mi,  Cost  Calculation 

%   Passenger  cars  68,42 

%  Commercial         31«58 
Total 


2.07  = 
1.36  = 


)0000»00«00000 


Distance 
Length  (miles)  <, 
Distance  saving  (miles).. o., .0 « 
Average  annual  traffic  (tons).. 
Annual  traffic  saving  (ton-mi.) 
Cost  ($/ton-mile ) .... o.,,, .... . 
Total  annual  saving. 


Increased  50% 

Proposed 


cevooooooi 


ooooo«oao< 


a««oooo%o 


Surface 
Roadway  surface  type. 
Saving  coefficient, 
Aver,  annual  traffic  (ton-mi.;. 
Saving  ($/ton-mile). . 
Total  annual  saving. 


Alignment 
Curvature  rating,. 
Points  improvement ....... 

Saving  (point-ton-miles). 
Saving  ($/point-ton-mile) 
Total  annual  saving 


•  o««««oe 


00000 


ooooooooooooe 


•  ooa«»eci 


Rise  and  Fall 
Rise  and  fall  (feet) 
Saving  (feet) 
Saving  (foot- tons). 
Saving  ($/foot-ton) 
Total  annual  saving 


o   0   0  d  o   •  ' 


•    Q    O    O    • 


e   oo*>«ftfioai 


eoe»<iot»e 


foooooDaoi 


Q  o  o  o  s  0 


Gradient 
Gradients  in  per  cent. 
Red'n.  in  gradient. 
Aver,  annual  traffic  (ton-mi,). 
Saving  ($/ton-mile )....„...,,., 
Total  annual  saving. 


289.22 


.014163 
.0154$g 

Tm^ — 

Present 
373.91 


92.469 

7.831:200 

.027687 

216.822 


-0- 


-0- 


-0- 


-0- 


I  O  O  O  A  O  O  I 


Cost  (I  /  ton-mile) 


o  a  o  •  o 


o*«oa«oo»« 


Traffic  Stops 
Number  per  year. 
Eliminated  per  year .......... 

Aver,  vehicular  weight  (tons). 
Saving  ($  per  ton-per  stop).., 
Total  annual  saving, ....,,.,.. 

TOTAL 


?^7.?48 


?.$7 


» 00189 


1,993 


^218,815 


TABLE  NO.  4-e 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location   Lewisto-wn-Winifred-Chinook  Route 


Counties 


Existing  and  Internal  Diverted  Traffic 

Fergus,  Blaine  Date  of  Analysis  5-16-49 


Ton-Mi.  Cost  Calculation 
%   Passenger  cars  _    51*^1 
%   Commercial 
Total 


T27lT 


2,07  = 

1.50  = 


i«go«o»eaa 


Distance 
Length  (nLiles)aoo .  • 
Distance  saving  (miles).  .<...•»  ° 
Average  annual  traffic  (tons).. 
Annual  traffic  saving  (.ton-mi.) 
Cost  ($/ton-mile ) . , . . . . . . . . . . .  <. 

Total  annual  saving ....... o . o, . 

Surface 
Roadway  surface  type ,....».. o. . 

Saving  coefficient  ..,.,.....<... 

Aver,  annual  traffic  (ton-mi.;. 
Saving  ( $/ton-mile ). ...... o ... o 

Total  annual  saving . ....... ... . 

Alignment 
Curvature  rating ............... 

Points  improvement. ...,., ..... . 

Saving  (point-ton-miles). ..... , 

Saving  ($/point-ton-mile) ...... 

Total  annual  saving. ........... 

Rise  and  Fall 
Rise  and  fall  (feet),.......... 

Saving  (feet). . .. . . . 

Saving  (foot-tons).. 
Saving  ($/foot-ton). 
Total  annual  saving. 


Increased  50^ 
Proposed 
135.0 


.18 
22.507.065 


.0049405 
111.196 


i. 


112,535.325 
.00015 


16,8^ 


ITM 


Gradient 
Gradients  in  per  cent .,..»..... 

Red'n.  in  gradient. ............ 

Aver,  annual  traffic  (ton-mi.). 
Saving  (^/ton-mile ).,.......,.. 

Total  annual  saving. ........... 

Traffic  Stops 
Number  per  year. , 

Eliminated  per  year ............ 

Aver,  vehicular  weight  (tons).. 
Saving  ($  per  ton-per  stop)..,. 
Total  annual  saving. ........... 

TOTAL 


-0- 


-=Q=L 


.011979 
.006319 


.018298 


.027447 
Present 


=  Cost  ($  /  ton-mile) 


166,719 
1.016,986 

.027A47 
27.913 


-.02_ 


J..440.452,160 
..     .000005252 


141.1 


,21 


$163,554 


TABLE  NO.  4-f 
Ilontana  Highway  Planning  Survey 

HIGHWAY  ECONOUIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location 


Lewist own-Winifred-Chinook  Route 


External  Diverted  Traffic 


Counties    Fergus,  Blaine 


JDate  of  Analysis  5-16-A.9 


Ton-Mi.  Cost  Calculation 
%   Passenger  cars     70»94 
%   Commercial        29.06 
Total 


X 


2.07  = 


,aoa*s9*aa 


Distance 
Length  (miles) 
Distance  saving  (miles)......... 

Average  annual  traffic  (tons)... 
Annual  traffic  saving  (ton-mi.). 
Cost  (I/ton-mile). 
Total  annual  saving. 

Surface 
Roadway  surface  type. 
Saving  coefficient.. 
Aver,  annual  traffic  (ton-mi.). 

Saving  ($/ton-mile) 

Total  annual  saving ............ 

Alignment 
Curvature  rating. 

Points  improvement ............. 

Saving  ( point- ton-mile s )...... . 

Saving  ( $/po int-ton-mile )..... . 

Total  annual  saving ............ 


Increased  50^ 
Propos  ed 
286.71 


oeeooooce 


F  •  o  c  o  o 


ooooaooO' 


Rise  and  Fall 
Rise  and  fall  (feet) 
Saving  (feet). ...... 

Saving  (foot-tons) . , 
Saving  ($/foot-ton). 
Total  annual  saving. 


Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient. ......... 

Aver,  annual  traffic  (ton-mi 
Saving  ($/ton-mile ).......,, 

Total  annual  saving. ........ 


m,81 


142^367 

12.643.613 

.027997 


-O- 


-0- 


-0- 


-0- 


.014684 


.003981 


.018665 


.027997 
Present 
375.52 


=  Cost  (I  ./  ton-mile) 


Traffic  Stops 

Number  per  year, 

Eliminated  per  year .............    452.626 

Aver,  vehicular  weight  (tons)...  2.83 

Saving  ($  per  ton-per  stop).....     .00189 

Total  annual  saving. 2,L.21 

TOTAL       $356,404 


TABLE  NO.  4-g 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location  Lewistovm-Wlnif red-Big  Sandy  Route 

Existing  and  Internal  Diverted  Traffic 

Counties  Fergus,  Chouteau Date  of  Analysis 


5-16-49 


Ton-Mi,   Cost  Calculation 
%  Passenger  cars  60.4^ 

%  Conimercial  i^io'?''^ 

Total 


2,07  = 


<0«O00O994« 


Distance 
Length  (miles).... 

Distance  saving  (miles) .  ...,..<. 

Average  annual  traffic  (tons).. 
Annual  traffic  saving  (.ton-mi.) 
Cost  ($/ton-mile ),. ... ... ..... . 

Total  annual  saving. ........... 

Surface 
Roadway  surface  type ........... 

Saving  coefficient ............. 

Aver,  annual  traffic  (ton-mi. J. 
Saving  ( $/ton-mile ) ... ........ . 

Total  annual  saving. 


Increased  50% 

Proposed 
110.0 


Al 


202«434 


587.059 


16.140 


^ 

Ul 


O    0    •    tt    O    I 


22.267.740 
.0043989 
97.953 


Alignment 
Curvature  rating. ........... 

Points  improvement. ........ . 

Saving  ( point-ton-miles ) . . . « 
Saving  ($/point-ton-mile) , . . 
Total  annual  saving. ,,,..... 

Rise  and  Fall 
Rise  and  fall  (feet) ,.,,.... 

Saving  ( feet )............... 

Saving  (foot-tons) .......... 

Saving  ($/foot-ton) 

Total  annual  saving. ........ 

Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient. 

Aver,  annual  traffic  (ton-mi 
Saving  ($/ton-mile )......... 

Total  annual  saving. ........ 


1 


66.803.220 
.00015 


10.020 


7i040 


.0125194 


.0058094 


.0183288    =  Cost  ($  /  ton-mile) 


.0274932 
Present 


1./.25.135.360 
.000005508 
7.849 


). 


Traffic  Stops 
Number  per  year. 

Eliminated  per  year 

Aver,  vehicular  weight  (tons) 
Saving  (|  per  ton-per  stop).. 
Total  annual  saving. ......... 

TOTAL 


-0- 


J=D=L. 


.J^ 


$131,962 


TABLE  NO.  4-h 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location   Lewistomir-Winifred-Big  Sandy  Route 


External  Diverted  Traffic 


Counties   Fergus^  Chouteau 


JDate  of  Analysis  5-16-49 


Ton-Mi.  Cost  Calculation 
%  Passenger  cars     70*40 
%  Conmercial        29«60 
Total 


2.07  = 
1.38  = 


io*»oooo»ooooaoao 


'  o  e   o  o  • 


Distance 
Length  (miles).. 
Distance  saving  (miles) 
Average  annual  traffic  (tons). . 
Annual  traffic  saving  (ton-mi.) 
Cost  ($/ton-mile ) . . 
Total  annual  saving 


Increased  50^ 

Propo  sed 


o  o  o  o  o  O  I 


<  «  o  o  o  o  o  o  < 


OQOooeooooeo 


Surface 
Headway  surface  type.. 
Saving  coefficient, 
Aver,  annual  traffic  (ton-mi.). 

Saving  ($/ton-mile) 

Total  annual  saving . . 


oooeooeo 


Alignment 
Curvature  rating.. 
Points  improvement 
Saving  (point-ton-miles). 
Saving  (|/point-ton-mile) 
Total  annual  saving 


•  •oooeoo 


o*eo90oe«ooooo 


0  •  a  •  4  e  9 


ooooooooooAoe 


Rise  and  Fall 
Rise  and  fall  (feet)... 

Saving  (feet) 

Saving  (foot-tons) . . . 
Saying  ($/foot-ton) 
Total  annual  saving. 


0  0  o  0  •  •  o 


oooeoooooeo 


«  eo*>t»AO*aoo 


o««9o**eeooo 


Gradient 
Gradients  in  per  cent. 
Red'n.  in  gradient. 
Aver,  annual  traffic  (ton-mi.). 
Saving  (#/ton-mile ) . . . 
Total  annual  saving. 


90999909 


09OO9O9O990' 


e999<l9    9.900 


000099999 


Traffic  Stops 
Number  per  year. .............. 

Eliminated  per  year. .......... 

Aver,  vehicular  weight  (tons). 
Saving  (|  per  ton-per  stop)... 
Total  annual  saving. .......... 

TOTAL 


304.78 
64*26 


150.580 

9.676.271 

.0279864 

270.804 


-0- 


-0- 


-0- 


-0- 


290^271 

2.15 

.00189 


.0145728 


=  Cost  ($  /  ton-mile) 


J.,  179 


$271,983 


369.04 


TABIE  NO.  4-i 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location   Lewistovm-Roy-Malta  Route   __,^ _ 

Existing  and  Internal  Diverted  Traffic 

r.onnt.ie5   Fergus.  Phillips  Date  of  Analysis  ^-16-4? 

Ton-Mi.  Cost  Calculation 

%   Passenger  cars  ^8^6 x  2.07  =  .2121426 

Sf  Commercial         41.34   ..  x  . l^jk,  =  .006^664 „  ,  ,*  ,  ^    „  x 

\X^\  .0185090    =  Cost  (I  /  ton-mile) 

Increased  50^         io277635 

Distance  Propoaed     Present 

Length  (miles ).....  <i..<..« » 132.5 l^r^t" 

Distance  saving  (miles) . . » . . . . » .  j-t^ — 

Average  annual  traffic  (tons)...    120.796 _ _ 

Annual  traffic  saving  (ton-mi.).    157.035 

Cost  (I/ton-mile ) ...  ...o ....... .    '027763 . 

Total  annual  saving. ... ........ .      ^^^60 ..  

Surface 

Roadway  surface  type ............  ,^02 ai2 — 

Saving  coefficient ..............  iJ;2 ■■■  ■■'  _— — — . 

Aver,  annual  traffic  (ton-mi.)..  16.005. 470 .^ 

Saving  ($/ton-mile) .............    .003332 

Total  annual  saving. ............     53.330 . 

Alignment 

Curvature  rating. «  8   "  _____ ^— — — 

Points  improvement ..............  2 

Saving  (point-ton-miles) ........  32.010.940 — _ 

Saving  (i/point-ton-mile) .00015 

Total  annual  saving. ............  4.802   _ —  _ _  ____—— 

Rise  and  Fall 

Rise  and  fall  (feet) .....o......  ___________         ■  -  '  • ■"" 

Saving  (feet) 8.480 . 

Saving  (foot-tons) ............  1^024.350.080 . — 

Saving  ($/foot-ton) -000005257 . 

Total  annual  saving. ............  5^385 — _  _____^— 

Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient.  .............       -0-   _,        .  .      ' ■ 

Aver,  annual  traffic  (ton-mi.).. ..  ,  i     ■  . — 

Saving  ($/ton-mile) , . _______ 

Total  annual  saving.  ............  ,  — .         ■  — — ^— — 

Traffic  Stops 

Number  per  year. — — 

Eliminated  per  year .:£t:. —  _- ■  ~~~" 

Aver,  vehicular  weight  (tons)...  ,__ —         — ^  — _— — —  — — — — 

Saving  (|  per  ton-per  stop) • 

Total  annual  saving. • .  •  __________  ■  i.  i         — ' 

TOTAL        Wlt^Tl 


TABLE  NO.  4-j 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 

Location   Levfistovm-Roy-Malta  Route 

External  Diverted  Traffic 

Counties    Fergus,  Phillips  Date  of  Analysis  5-16-49 

Ton-Mi.  Cost  Calculation 
%  Passenger  cars     68.75     x  2.07  =    ,0^2312 
%  Commercial        31.5^     x  1.35  =    .0042187 

Total  "^  .0184499    =  Cost  {%  /  ton-mile) 

Increased  50^     .0276749 

Distance  Proposed     Present 

Length  (miles). ..... ..o 298.18     374.88 

Distance  saving  (miles) «.       76.70 

Average  annual  traffic  (tons)...     125»030  ^ 

Annual  traffic  saving  (ton-mi.).    9i5g9.801  

Cost  (I/ton-mile) , ..............     ,02Jb7l^ 

Total  annual  saving. ............     265,397 ________ 


Surface 

Roadway  surface  type ............  

Saving  coefficient -Q~ 

Aver,  annual  traffic  (ton-mi.)..  

Saving  ($/ton-mile) .... 
Total  annual  saving. 


•  e  0  *  a  o  « 
L*ao«*90e*«co« 


Alignment 
Curvature  rating.. 
Points  improvement 
Saving  (point- ton-miles) 
Saving  (i/point- ton-mile) 
Total  annual  saving. 


•  oocaeeooo 
oocoaoa* 


009000000*00 


e«a090O0 


Rise  and  Fall 

Rise  and  fall  (feet) 

Saving  (feet)........ J-«;^?3 

Saving  (foot-tons) ..............  174j1dOj790 

Saving  ($/foot-ton) .000005711 

Total  annual  saving 995 

Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient -0- 

Aver.  annual  traffic  (ton-mi.)..  _________ 

Saving  (|/ton-mile  ) ___^___ 

Total  annual  saving. ..........*•  _ 

Traffic  Stops 

Number  per  year. _______ 

Eliminated  per  year 370.628 

Aver,  vehicular  weight  (tons)...  3.03 


Saving  ($  per  ton-per  stop) ,00189 


Total  annual  saving 2^122 


TOTAL     $268,514 


Montana  nignw«/  rx««iujti»B  «^uxvv/ 
HIGHWAY  ECONOMIC  ANALYSIS  -  MIIEAGB  ELEMENT  SAVINGS 


Location  Lewistovm-Roy-Harlem , 

Existing  and  Internal  Diverted  Traffic 

nnnntiea  Fergus.  Bl^  in  a  Date  of  Analyaia  5-16-49 

Ton-Mi.  Cost  Calculation 
%  Passenger  cars      63.07     x  2.07  -  ^^^ 

iSr"'*'        ^'^^  '  ^^ '         !oi^^^l    -  coat  (♦  /  ton-^e) 

Increased  50^       .028002 
Distance  Proposed     Present 

Length  (miles)... • 138.5 1^2*2, 

Distance  saving  (miles)  .......<>.       I0«7 -  - 

Average  annual  traffic  (tons)...    110.027  _ 

Annual  traffic  saving  (ton-mi.).   1.177»289 

Cost  (l/ton-mile ),....... .028002 _ . 

Total  annual  saving. ............      32.966 


Alignment 

Curvature  rating ^ — 

Points  improvement ..............  3  _ 

Saving  (point- ton-miles) 45.71o.217  . 

Saving  ($/point-ton-mile) .00015  _ 

Total  annual  saving 6.857  . 

Rise  and  Fall 

Rise  and  fall  (feet) ............  

Saving  (feet)......... ••.•  ^-^64 

Saving  (foot-tons) ..........<...•  97^. 279. 328  . 

Saying  ($/foot-ton) .000005514  . 

Total  annual  saving '^-376 — 

Gradient 

Gradients  in  per  cent zQ=_  . 

Red*  n.  in  gradient. .............  __________«_«_ , 

Aver,  annual  traffic  (ton-mi.)..  . 

Saving  ($/ton-mile) • .. 

Total  annual  saving. ... •..•»•»••  _ 


Traffic  Stops 

Number  per  year. 

Eliminated  per  year -d- 

Aver.  vehicular  veight  (tons)...  _^________ 

Saving  (|  per  ton-per  stop) . 

Total  annual  saving. . 


Surface 

Roadway  surface  type aQ2 «^ 

Saving  coefficient. •  •  a2^ 

Aver,  annual  traffic  (ton-mi.)..  15^238.739 

Saving  ($/ton-mile) -005040 

Total  annual  saving. 76.803  _ 


TOTAL        $122,002 


TABLE  NO,  4-1 
Montana  Highway  Planning  Surv«7 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  EUSHERT  SAVINGS 


Location   Levd-stown-Roy-flarleaa  Route 


External  Diverted  Traffic 


Counties   Fergus^  Blaine 


Date  of  Analysis   5-16--49 


Ton-Mi.  Cost  Calculation 

%  Passenger  cars  68.22 

%  Coranercial         31.78 
Total 


X 
X 


2.07  = 
1.^7  ' 


Distance 
Length  (miles) 

Distance  saving  (miles) ». 

Average  annual  traffic  (tons)... 
Annual  traffic  saving  (ton-mi.). 
Cost  ($/ton— mile) « .....o. ....... 

Total  annual  saving .....<> 


Surface 

Roadway  surface  type 

Saving  coefficient .......... 

Aver,  annual  traffic  (ton-mi 

Saving  ( $/ton-mile ) 

total  annual  saving.. 


Increased  505^ 

Proposed 
....      289,08 


0  •  •  •  o 


). 


86. 


jm*i 


^^935.130 
.027711 
247^601 


_J2=. 


.014121 


..mm. 


■01^474 


.027711 

Present 


Cost  ($  /  ton-mile) 


J2iii2. 


ossaoeaoo 


Alignment 
Curvature  rating. 
Points  improvement. .... 

Saving  (point-ton-miles)........ 

Saving  ($/point-ton-mile) ....... 

Total  annual  saving. 


J=Q=L 


'ooo«90oeoo*oa 


Rise  and  Fall 
Rise  and  fall  (feet) ....... 

Saving  (feet) .............. 

Saving  (foot-tons) ......... 

Saving  ($/foot-ton) 

Total  annual  saving 


o  o  •  o  o 


-=Qi 


Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient. 

Aver,  annual  traffic  (ton-mi.). 

Saving  (t/ton-mile ) 

Total  annual  saving. ........... 


j:Q=. 


Traffic  Stops 

Number  per  year. 

Eliminated  per  year 

Aver,  vehicular  weight  (tons).. 
Saving  ($  per  ton-per  stop).... 

Total  annual  saving 

tOl-AL 


2.94 

.00189 


$2.296    ' 
$249,897    " 


TABLE  ND.  k-m. 
Montana  Hlghiraiy  Planning  Survey 

HIQHirAY  SCONOMIC  ANiaiSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location  Grass  Range-Malta  Route  

Existing  and  Iniemal  Diverted  Traffic 

Counties  Fergus.  Fhillips  Date  of  Analysis  >"fl»C>w»y  "* 

Ton-Mi.  Cost  Calculation 
%  Passenger  cars      54.96    x  2.07  =    *gl376 
5(  Commercial         45.04    x  1.54  =    '0?^?^ 

Total  .018312     =  Cost  ($  /  ton-mile) 

Increased  505^         .027468 

Distance  Proposed     Present 

Length  (miles )..<.. ...... «<>•»••»»      108.2  109.5   _____^»____.  ______ 

Distance  saving  (miles)....... » .  li2 - 

Average  annual  traffic  (tons)...      55.148  ^ 

Annual  traffic  saving  (ton-mi.).      71.692  ___^ 

Cost  (f /ton-mile ), ............. .  .027468  ^__________  __^__^^_—  ___>____ 

Total  annual  saving. ............  ^^969 »^_____^_— _  _________ 

Surface 

Roadway  surface  type ............        .03 .18   ___^__.^__   

Saving  coefficient ..............  .15  __________  _________  _______ 

Aver,  annual  traffic  (ton-mi.)..   5,967^013 . 

Saving  ($/ton-mile) . ......  ......    .0041202  ___________  ___^___^__        . 

Total  annual  saving. ....... .... .  24^585 .  —     . 

Alignment 

Curvature  rating. 8_  6 

Points  improvement ..,.,.. .......  2    _____^_____ ________ 

Saving  (point- ton-miles) ........   H. 934. 026 .  _^_______       .  .. 

Saving  ($/point-ton-mile) .......  .00015 

Total  annual  saving. ............      1«790  __________        .     ■■ 

Rise  and  Fall 
Rise  and  fall  (feet)............ 

Saving  (feet) ...................       ^'^^  ■ 

Saving  (foot-tons) ..............  381. 844.752 . 

Saving  U/foot-ton). ............   .000005499 

Total  annual  saving. $2.100 . 

Gradient 

Gradients  in  per  cent. ^ . 

Red'n.  in  gradient. -Q~  __^^______      .  i     

Aver,  annual  traffic  (ton-mi.)..  ___________ " 

Saving  (|/ton-xaile) ' 

Total  annual  saving. ............  _________^__ '      " 

Traffic  Stops 

Number  peir  year. , _—      '  '  ■- 

Eliminated  per  year -O- ..  '■  ■■ 

Aver,  vehicular  weight  (tons)...  ____________________ ^ . 

Saving  ($  per  ton-per  stop) ■  ■ —     ' 

Total  annual  saving __________—.—————  -  ■ 

TOTAL       $30,  IM. 


TABEL  NO.  4-n 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location     Srass  Ryig?  -Mfll^a  Route 


Counties 


Eternal  Diverted  Traffic 
Fergus,    Phillips 


Date  of  Analysis  5-l6-'L9 


Ton-Mi.  Cost  Calculation 

%  Passenger  cars  t^*??         *  ^'^i  ' 

%  Commercial  ^^'^  x  1»37  = 

Total  . 

Increased  50% 

Distance  Proposed 

Length  (miles )o.o»<»oo«o.<iooo»o»o  2o3»42 

Distance  saving  (miles) o......  oo .  113«00 

Average  annual  traffic  (tons)...  131.052 

Annual  traffic  saving  (ton-mi.),  l/t.808.876 

Cost   (I/ton-mile ),,.............  ,027/i80 

Total  annual  saving It06f.  948 

Surface 

Roadway  surface  type ............  -0- 

Saving  coefficient  ......a.......  ________«_^_ 

Aver,  annual  traffic  (ton-mi.;..  

Saving  (^/ton-mile).......  ..•«.•  _____________ 

Total  annual  saving ..«...«.....«  _____________ 

Alignment 

Curvature  rating • 

Points  improvement. .............        -0~ 

Saving  ( point- ton-miles )....... .  _^.^________ 

Saving  ( $/point-t on-mile ),..... .  ___________ 

Total  annual  saving. ............  ____________ 

Rise  and  Fall 
Rise  and  fall  (feet)............  ___________ 

Saving  (feet) ...................  l,o29 

Saving  (foot-tons) ..............  213,483,708 

Saving  ($/foot-ton) .000005468 

Total  annual  saving. ............  If  167 

Gradient 
Gradients  in  per  cent. ... •«•».. »    ^ 
Red' n.  in  gradient. ......... ....        -O- 

Aver,  annual  ti^ffic  (ton-mi.).. 

Saving  (^/ton-mile )..... ____________ 

Total  auinual  saving. ... o........  _ 

Traffic  Stops 

Number  per  year __—__——— 

Eliminated  per  year yi^^cofi 

Aver,  vehicular  weight  (tons)...        ^-Q^ 

Saving  ($  per  ton-per  stop).....  nOOlg? 

Total  annual  saving o^i>c>L 

TOTAL         #410,339 


.013662 
.004658 


,018320 


.027480 
Present 
376.42 


s  Cost  (#  /  ton-mile) 


TABLE  NO.  4-0 
Montana  Highway  Planning  Survey 

HIGHWAY  ECOHOMIC  ANALYSIS  -  MILEAGE  ELEMBHT  SAVIHGS 


Location  Grass  Range-Harlem  Route 

Kxisiing  and  internal  Diverted  Traffic 
hnnnties   Fergus,  iJiaine 


Date  of  Analysis   5-l6~/t9 


Ton-Mi.  Cost  Calculation 

%  Passenger  cars  60.70   x  2.0?  =  — 

%  Commercial    39.30  _.  x  l,/f2  *  — 

Total  — 

Increased  50% 
Distance  Proposed 

Length  (miles )B.o«»o»e«««»»»»««»      ' ' M^n^   . 

Distance  saving  (miles) .».  10ml 

Average  annual  traffic  (tons)...     Ul.S'SS . 

Annual  traffic  saving  (ton-mi.).    '^12.027 
Cost  ($/ton-mile ). .... ... ...... .    .027o3Zi. —  . 

Total  annual  saving iU%±ky , 

Surface 

Roadway  surface  type »       -Q3 — 

Saving  coefficient .......•.••.•»       - ^^^   . 

Aver,  annual  traffic  (ton-mi.)..  _S*i»4(ujSli-. 
Saving  ($/ton-mile) .  ........*..•    -nn';aQ3 

Total  annual  saving 31^712 

Alignment 

Curvature  rating S_ 

Points  improvement L 

Saving  (point-ton-miles). ......  •  2,^f  ^'^9y2S2 

Saving  ($/point-ton-mile)o .QOOIS — 

Total  annual  saving. ............  3^279 

Rise  and  Fall 

Rise  and  fall  (feet)..... ____——— 

Saving  (feet)........ 7.3Q9 

Saving  (foot-tons) ..............  ^^.9^  767,.  577 — 

Saving  ($/foot-ton) .Q90Q05449  ■ 

Total  annual  saving l»9Q(f 

Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient -Q- 

Aver,  annual  traffic  (ton-mi.).. 

Saving  (f/ton-mile) . ............  _ 

Total  annual  saving. ........ •..•  _„_,...__^__ 

Traffic  Stops 

Number  per  year _- 

Eliminated  per  year s£k: — 

Aver,  vehicular  weight  (tons)...  „_________ 

Saving  (|  per  ton-per  stop) 

Total  annual  saving, - 

TOTAL       $51,046 


.012565 


^005858 


.018423 


=  Cost  (♦  /  ton-mile) 


.027634 
Present 


..2L 


TABLE  NO.  4-P 
Montana  Hlghivay  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  MILEAGE  ELEMENT  SAVINGS 


Location   Grass  Range-Harlem  Route 


External  Diverted  Traffic 


Date  of  Analysis   5-16-2^9' 


Counties   Fergus ,  Blaine 


Ton-Mi.  Cost  Calcxilation 

%   Passenger  cars  68«22  x  2.0?  =  _ 

%  Commercial         31.78  x  1.38  =  _ 
Total 

Increased  ^0% 

Distance  Proposed 

Length  (miles) o»«.»o.eo..»«o».i.o  239 « 87 

Distance  saving  (miles)., o ... o » „  135.^5 

Average  annual  traffic  (tons)...  102.307 

Annual  traffic  saving  (ton-mi.).  13.877«9A4 

Cost  ($/ton-mile )........ ...... .  .0277606 

Total  annual  saving. ............  385 » 260 

Surface 

Roadway  surface  type ___________ 

Saving  coefficient .............. -0- 

Aver.  annual  traffic  (ton-mi.)..  

Saving  ($/ton-mile) , ........*...  

Total  annual  saving .............  

Alignment 

Curvature  rating. 

Points  improvement ..............  -0- 

Saving  ( point- ton-miles )....... .  

Saving  ($/point-ton-mile) 

Total  annual  saving. ............  ___________ 

Rise  and  Fall 
Rise  and  fall  (feet). .. . . . . ...  •.  ____________ 

Saving  (feet)........ -0- 

Saving  (foot-tons) .....  ^ ....... .  __^________ 

Saving  ($/foot-ton) .............  

Total  annual  saving. ............  _^_______ 

Gradient 

Gradients  in  per  cent 

Red'n.  in  gradient -0- 

Aver.  annual  traffic  (ton-mi.)..  __^_______ 

Saving  ($/ton-mile )...., ____^______ 

Total  annual  saving. ............  _ 

Traffic  Stops 

Nuiiiber  per  year, , . ,  

Eliminated  per  year /tl3 .  267 

Aver,  vehicular  weight  (tons).,.  2.9A. 

Saving  ($  per  ton-per  stop) .00189 

Total  annual  saving. $2.296 

TOTAL  $387, 556 


.OU1215 
.0043856  "" 
.0185071  "" 
.0277606 
Present 
375.52 


Cost  ($  /  ton-mile) 


TABLE  NO.  5-a 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 


Location  LewistoTii-Winift'ed-Malta  Route 


Counties  Fergus,  Phillips 


Date  of  Analysis  >-J-&-4V 


%   to 

%  to 

Fuel 

Non-Fuel 

Functions 

Functions 

Allocation  of  Mileage 

Element  savings 

38 

Distance  Savings 

62 

Roadway  Surface  Savings 

Oil  to  Pavement 

80 

20 

Gravel  to  Pavement 

A8 

52 

Earth  to  Pavement 

48 

52 

Gravel  to  Oil 

a 

59 

Earth  to  Oil 

/U* 

56 

Earth  to  Gravel 

48 

52 

Alinement  Savings 

50 

50 

Rise  &  Fall  Savings 

100 

0 

Gradient  Savings 

100 

0 

Elim.  Traffic  Stops 

50 

50 

Totals 

Total 


Fuel 
Function 


Non-Fuel 
Function 


S  236.872  %     90.011   I  146.861 


ism: 

10^0^1 


7,?47 


hm 


jLm, 


?.oa 


7,?47 


J22. 


MS^ 


?,910 


jaa. 


3A2.623     141,479     m.W 


Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


163,246 


16?, 246 


Allocation  of  Other 
Benefit  Items 


Total  Non-Fuel  Function  Benefits » *•..••><>•  o . 
Total  Fuel  Function  Bene  fits  <,...,«»»•«•  e..o  • 


$  141.479 


o  >  364.390 


Total 


Annual  Benefits ...•  >  505.869 


Location 


TABLE  ND.  5-b 
Montana  Highway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 
Leidstowi-Winifred-Haurlem  Route 


Counties   Fergus,  Blaine" 


Date  of  Analysis  :>yio-g9 


Allocation  of  Mileage 

Element  savings 

Distance  Savings 
Roadway  Surface  Savings 
Oil  to  Pavement 
Gravel  to  Pavement 
Earth  to  Pavement 
Gravel  to  Oil 
Earth  to  Oil 
Earth  to  Gravel 
Alinement  Savings 
Rise  &  Fall  Savings 
Gradient  Savings 
Elim.  Traffic  Stops 
Totals 


%   to 

Fuel 

Function^ 


38 

80 
48 
48 
41 
44 
48 
50 
100 
100 
50 


%  to 
Non-Fuel 
Functions     Total 


Fuel 
Function 


Non-Fuel 
Function 


62  I  228.108       %      86.681      $    ia.427 


20 
52 
52 
59 
56 
52 
50 
0 
0 
50 


113.297 

1Q,C>74 
7,815 

1,993 
,361,287 


5,037 


7,815 


332. 


mHo:         63.447 


5,037 


33L 


J,50f380  210,907 


Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


169.399 


169,399 


Allocation  of  Other 
Benefit  Items 


Total  Non-Fuel  Function  Benefits 

Total  Fuel  Function  Benefits, .« .,.,.« , 


00«0«oo« 
eo0eO0ooeoooeao« 


OOO0OOOOO 


%    150,380 


I  380,306 


Total  Annual  Benefits 


oo»«e4«e<(t(«o«<i 


...  $  530,686 


TABLE  NO.   5-c 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 
Location       Lewistovm-Winif red-Chinook  Route 


hounties        Fergus,   axaiut? 


Date  of  Analysis  P--i-o-4y 


Allocation  of  Mileage 

Element  savings 

Distance  Savings 
Roadway  Surface  Savings 
Oil  to  Pavement 
Gravel  to  Pavement 
Earth  to  Pavement 
Gravel  to  Oil 
Earth  to  Oil 
Earth  to  Gravel 
Alinement  Savings 
Rise  &  Fall  Savings 
Gradient  Savings 
Elim.  Traffic  Stops 
Totals 


%  to 
Fuel 
FunctioQjg. 


38 


80 
k$ 
48 

a 

A4 
A8 
50 
100 
100 
50 


%  to 
Hon-»Fuel 
Functions 


62 

20 
52 
52 
59 
56 
52 
50 
0 
0 
50 


Total 


Fuel 
Function 


Non-Fuel 
Function 


%     381,896  <  145,120  %     236,776 


8,440 
1211 


16,880 

7.565  . 

2i42i  : _- 

519.958  211.262 


1x211 


111.196     48.926     62.270 


8.440 


1.210 
308.696 


Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


218.302 


218.302 


Allocation  of  Other 
Benefit  Items 


Total  Non-Fuel  Function  Benefits » .  <> ..o ....  o.o ....  •  -  -  •  •  • — 2 — x22— 

Total  Fuel  Function  Bene  fits ....«.*•*« o .  f — 211  ^2b^^ 

Total  Annual  Benefits ,..«.»»«•«•••»«  °<><<>  •   738. 260 


TABLE  NO.  5-d 
Montana  Midway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 


Location   Lewistown-Winifred-Big  Sandy  Route 


Counties   Fergus,  Chouteau 


Date  of  Analysis  5-16-49 


Allocation  of  Mileage 

Element  savings 

Distance  Savings 
Roadway  Surface  Savings 
Oil  to  Pavement 
Gravel  to  Pavement 
Earth  to  Pavement 
Gravel  to  Oil 
Earth  to  Oil 
Earth  to  Gravel 
Alinement  Savings 
Rise  &  Pall  Savings 
Gradient  Savings 
Elim.  Traffic  Stops 
Totals 


%   to 

Fuel 

Functions 


38 

80 
48 
48 

a 

44 
48 
50 
100 
100 
50 


%  to 
Non-Fuel 
Functions 


20 
52 
52 
59 
56 
52 
50 
0 
0 
50 


Total 


Fuel 
Function 


Non-Fuel 
Function 


62  I  2e6«9^A       ^  109,0^9        ll77,QQ'^ 


97,9^3 

1Q,Q2Q 
7,g49 

If  179 


4^,099 
7,849 

m 


m 

40?,  94?         165,597         z^r^^^ 


Allocation  of  Time 
Element  savinjjss 
Time  Element  Savings 


100 


JSMIL 


Allocation  of  Other 
Benefit  Items 


Total  Non-Fuel  Function  Benefits  -  - . . . , . . » .  o o .  .o, ...  o .» .......  = .  I  424. 676 

Total  Fuel  Function  Bene  fits ,,  ...o  ..-.«,«,,<,  ,oo  o  ,.  =  ..<..<.  o..  o   $165.587 


Total  Annual  Benefits 


oe««e»«t)e«ftf«o6«e 


..   $  590.263 


TABLE  NO.  5-e 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 


Location   Levd-stonm-Rpy-^alta  Route 
Counties   ^^^'^^5,  Piiiilipy      — 


Date  of  Analysis  :>--L'>^ 


Allocation  of  Mileage 

Element  savings 

Distance  Savings 
Roadway  Surface  Savings 
Oil  to  Pavement 
Gravel  to  Pavement 
Earth  to  Pavement 
Gravel  to  Oil 
Earth  to  Oil 
Earth  to  Gravel 
Alinement  Savings 
Rise  &  Fall  Savings 
Gradient  Savings 
Elim.  Traffic  Stops 
Totals 


%  to 
Fuel 
Functionit 


38 


%  to 
Bon-Fuel 
Functiosg 


80 

20 

A8 

52 

48 

52 

a 

59 

A4 

56 

48 

52 

50 

50 

100 

0 

100 

0 

50 

50 

Total 


Fuel 
Function 


Non-Fuel 
Function 


62    %     269.757  %     102,507  %    167.250 


4.802 
6.380 


2022. 

31Im 


2MI 


6.380 


J-261 


23.465  29,86? 


.^J^ 


T9?r 


12i*^4 2QQ,  ^77 


Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


137.379 


22lL2lIX 


Allocation  of  Other 
Benefit  Items  


Total  Non-Fuel  Function  Benefits, « » t • » « » o • « 

Total  Fuel  Function  Bene  fits , . « o » • *  *  * « o « • . » *  o o . 


e«oooeoo 


..0-.  ♦  337,9^6 


Total  Annual  Benefits, 


TABLE  NO.    5-f 
Montana  Hi^waj  Planning  Survey 

HIGmVAY  ECONOMIC  ANALYSIS  -  TRAFFIC   BENEFITS 


Location       Lewistown-Roy-Harlem  Route 


Counties   Fergus,  aj 

Lame 

%   to 

Fuel 

Functions 

38 

80 
48 
48 

a 

44 

48 

50 
100 
100 

50 

%   to 
Non-»Fuel 
Functions 

62 

20 
52 
52 
59 
56 
52 
50 

0 

0 
50 

Date  of 
Total 

Analysis  ^~ 

Fuel 
Function 

$  106,615 

10-49 

Non-Fuel 
Function 

Allocation  of  Mileage 
Element  savings 
Distance  Savings 
Roadway  Surface  Savings 
Oil  to  Pavement 

1  280,567 

$  173,952 

Gravel  to  Pavement 

Earth  to  Pavement 

Gravel  to  Oil 

Earth  to  Oil 
Earth  to  Gravel 

76,^3 

33.793 

43,010 

Alinement  Savings 
Rise  &  Fall  Savings 

6,  ^^7 
^:376 

3,42^ 
5,376 

3,429 

Gradient  Savings 

Elim,  Traffic  Stops 
Totals 

2,296 
371.899 

150.360 

1.148 
221,^^9 

Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


165.781 


165.781 


Allocation  of  Other 
Benefit  Items 


Total  Non-Fuel  Function  Benefits  •» ...  ,««<>.  o ..  a  .o  c .« o  o .  o 
Total  Fuel  Function  Bene  fits  o>oo«.*.««<><>coi>«ooo<>oosoo.o 


oo  %    150,360 


Total  Annual  Benefits 


oo«oe90Qce*««AOoeo 


.  $  '?37,6SQ 


%   ,W»W 


TABI£  NO.  5-g 
Montana  Hi^way  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 


Location   Grass  Range-Malta  Houte 
nounties   Fergus,  Mlli^s 


Date  of  Analysis  $-lb-4V 


%   to 
Fuel 
Functions 

Allocation  of  Mileage 
Element  savin/gs 

Distance  Savings  38 
RoadTiay  Surface  Savings 

Oil  to  Pavement  80 

Gravel  to  Pavement  48 

Earth  to  Pavement  48 

Gravel  to  Oil  Al 

Earth  to  Oil  44 

Earth  to  Gravel  48 

Alinement  Savings  50 

Rise  &  Fall  Savings  100 

Gradient  Savings  100 

Elim.  Traffic  Stops  50 

Totals 


%  to 
Non-Fuel 
Functions 


20 
52 
52 
59 
56 
52 
50 
0 
0 
50 


Total 


Fuel 
Function 


Non-Fuel 
Function 


62  %  408,917      I  I1'?,>?S8      1,2^^,^29 


mm 


X2m. 


2,22k 


lo,m 


J25. 


la^ 


IM^ 


A40,783     471,479 


J21 


1.M 

269,304 


Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


161^-^57 


1^1, 357 


Allocation  of  Other 
Benefit  Items 


Total  Non-Fuel  Function  Benefits, , * 

Total  Fuel  Function  Bene  fits  ..o****«««a«*«<>*<> 


♦  17X,479 


Total  Annual  Benefits » ♦. 


TABLE  NO.   5-h 
Montana  Midway  Planning  Survey 

HIGHWAY  ECONOMIC  ANALYSIS  -  TRAFFIC  BENEFITS 


Location   Grass  Range-Harlem  Route 
nounties    i-'ergus,  Blaine 


Date  of  Analysis   ^-■'-^-49 


^  to 

Fuel 

Functiona 


Allocation  of  Mileage 

Element  savings 

Distance  Savings 

Roadway  Surface  Savings 
Oil  to  Pavement 
Gravel  to  Pavement 
Earth  to  Pavement 
Gravel  to  Oil 
Earth  to  Oil 
Earth  to  Gravel 

Alinement  Savings 

Rise  &  Fall  Savings 

Gradient  Savings 

Elim.  Traffic  Stops 

Totals 


38 


%  to 
Hon-»Fuel 
Functions 


62 


80 

20 

48 

52 

48 

52 

a 

59 

44 

56 

48 

52 

50 

50 

100 

0 

100 

0 

50 

50 

Total 


Fuel 
Function 


Non-Fuel 
Function 


%   399,409  %   151,775  %   247,634 


? 


438.602 


170.421 


31.?!^    13.9$3    17.7$9 


1,U8 

26i:i^i 


Allocation  of  Time 
Element  savings 
Time  Element  Savings 


100 


171.096 


171.096 


Allocation  of  Other 
Benefit  Iteins 


Total  Non-Fuel  Function  Benefits °  •  •  •  •  •  • "'' '  ♦   439* ?i7 

Total  Fuel  Function  Bern  fits  ,,....«•«« • ■>  >   4,7Pi44ir 

Total  Annual  Benefits <  *  *  *  *  ...*••**•  ♦  60^i^9$ 


TABLE  NO.  6-& 
HIGHWAY  PROJECT  ANA1.YSIS 

Location  of  Pro.lect  Grass  Range-Malta  Route     County  Fergus,  Fhilllps 

Description  of  Project 


Highway  number .    Highway  System   Primary 


Length 106,2  adles ,.    Date  of  analysis  May  16,  1949 

Analysis  made  by    H.  T.  Bis  well  Checked  by 


lar  =  $   18,265 _____«_-_   Ki    -    1,0000 

C„  =  ^  290,403 K2    »     ,91?1 


B^    =  $  430.6a    K3   »     .2000 


Bf    =  t     171.479 K2K3    =  ^ift-^n 


K^C^=  $      290,403 .       1-^2^3=  .8170 

Qs<arAlCa= i2629 


QBn-Bn/KlCa= hM^Q. 

QBf=Bf /KiCa=  ___^ t?90? 


Qc=0.707  (Qs+QBn+QBf(l-K2K3))=i»it2M2 


TABLE  NO.  6-b 
HIGHWAY  PROJECT  ANALYSIS 


Location  of  Pro.iect   Lewlatown-Winifred-Big  Sandy  Route    County  Fergus,  Chouteau 
Description  of  Project ___.______________«______ 


Highway  number Highway  System Primary 

Length 110.0  miles ,.    Date  of  analysis    May  16,  1949 

Analysis  made  by H.  T«  Riswell Checked  by_ 


lar  =  t    66.822 Ki    -  1.0000 

G^  =  $      320,497 Kg    -  .62ii8 


B^  »  $   424.676 K3   »  .?nm 

B^  =  $   163.587 K2K3  =  ..0250. 


KiCa=  $   320.497 1-^2^3=  .87^0 

Qs=IarAlCa=  ^ *2m 


Qsn-BnAlCa-  ^ 1^250. 


Qg^Bf /KiCa=  i'?l66 

Q's=<5s'^2K'''5Bf  '  — — "^^'^^ 


Qc=0.707  (Qs+Qfin+QBf (1-^2X3))=  1.4Q37 


TABLE  NO.  6-c 
HIGHWAY  PROJECT  ANALYSIS 


Location  of  Pro.lect  Lewistovm-Winif red-Chinook  Route      County  Fergus,  Blaine 

Description  of  Project^ 

Highway  number^ .    Highway  System  Priinary 

Length 135 «0  miles Date  of  analysis  ^^y  16,  1949 


Analysis  made  by_ 


H,  T.  Buswell 


Checked  by 


lar  -  »        68,  U3 


%     431,873 


I     526,998 


Bf    =  S      211,262 


KiCa=  t     431.873 


Qs-IarAlCa= 
QBn-BnAlCa" 
Qg^BfAlCa' 


.1577 


Kl 
Ko 


K2K3 


1,0000 


.6424 


.2000 


.1285 


1-K2K3=        .8715 


1^2203 


.*M22. 


■0948 


Q's=<3s-K2K3QBf  -  

Qc-0.707  (Qs+QBn*QBf(l-K2K3))-l,.22^ 


Location  of  Project__ 

TABLE  NOo  6-d 
HIGHIVAY  PROJECT  ANALYSIS 

Grass  Range-Karlem  Route            p..,..„  Tr..^,„  x,-,.._. 

Description  of  Projec 

:t 

Highway  number 

Highway  System   Prljnary 

Length 

114.2  miles 

Date  of  analysis  ^^y  16,  1949 

Analysis  made  by 

H.  T.  Buswell 

Checked  by 

lar  »  $    l6,^ftA 

Ki    »   1,0000 

C.   =  $    ^'^'^^rj^-^ 

K,    -   .8657 

B„   =  $  L'>,^^7in 

K,    »    .2000 

Bp  =  $   17n,y.P1 

K0K3  »   .1731 

KiC^=  %      '^^'^^'^fs^ 

l-KcKa=    .8269 

Q«-I^,AiC«= 

,0463 
1.2417 

QRn-B,/K-,C„= 

QBrBfAlCa= 

.4817 

Q'.s-Qs-K2K3QBf  =  ...- 

.0371  Minu 
-K9K',))=  1.1922 

.3 

Qc=0.707  (Qs+Qfin+Qfifd 

TABLE  NO.      6-e 
HIGHWAY  PROJECT  ANALYSIS 


Location  of  Project  LevdstowTi-Roy-^alta  Route 
Description  of  Project ; 


County  Ferfflis,   Phillips 


Highway  number^ 
Length 


132.5  miles 


Analysis  made  by        H.  T.  Busvrell 


Highway  System        Primary 


Date  of  analysis    May  l6,   1949 
Checked  by 


Lar 


I       49,206 


$     324,126 


Bn    »  $    337,956 


Bf    =  $     135,814 


KiCa=  $     324,126 


Qs=IarAlCa= 
QBn=BnAlCa» 
QBf-%AlCa= 


.1518 


1.0426 


.4190, 


.0883 


Q's=Qs-K2K3QBf  =  

Qc-0-707  (Qs+QBn+QBf(l-K2K3))=l.^fi2£L 


Kl 


K2K3 


1.0000 


.7577 


,2000 


.1515 


1-K2K3=       .8485 


TlftBLE  NO.  6-f 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  Project  Lewi3to-wn^q7-Harlem  Route    County  Fergus,  Blaine 

Description  of  Project 


Highway  number   Highway  System      Primary 

Length 13g-^  nMc^fi  Date  of  analysis    May  16,  1949 

Analysis  made  by    h.  T.  BuswbII Checked  by  


lar  -  »   45.970 Ki   -  1.0000 

C^  -  %     387.960 K2   -   »6333 


Fn  -  e  387.320 K3   -   >2000 

B^  =  $   150.360 K2K3  »   .1266 


KiCa=  I   387.960 1-^2^3=  .  »^34 

<as-Iar  AlCa*  s2^ 


QBn-BnAlCa-  .9983 


Qflf-Bf  AlCa» .2876 


Q'3=Qg-K2K3QBf  =  -0694 


Qc»0.707  (Qs+QBn+QBf(l-K2K3))»  1.0288 


TABLE  MD.  6-g 
HIGHWAY  PROJECT  ANALYSIS 


Location  of  Pro.ject  Lswistowir-Winifred-Malta  Route 

Description  of  Project 

Highway  number 

Length 147«5  miles Date  of  analysis 


County  Fergus,  Phillipa 


Analysis  made  by_ 


H.  T.   Buswell 


Highway  System 


Checked  by 


Primary 


May  16,  1949 


lar  -  ^       68,453 


I    go,  957 


Bn    =  e     364,390 


Bf    =  $     141,479 


KiCa=  $     go.  957 


Qs='IarAlCa= 
QBn'BnAlCa- 
Qaf=Bf/KiCa= 


.1665 


Kl 


^2^3 


1.0000 


.6253 


.2000 


.1251 


1-K2K3=       .8749 


.8866 


.1442 


.U22i5- 


Q's=VK2K3QBf  =  

Qc=0.707  (Qs+QBn+QBf (1-^2X3))=  ..^aSZit- 


TABLE  NO.  6-h 
HIGHWAr  PROJECT  ANALYSIS 

Location  of  Project  Levastown-WinifredrHarlem  Boute  County  Fergus,  Blaine 

Description  of  Project 


Length 

145.0  miles 

Date  of 

Analysis  made  by 

H«  T.  Buswell 

Checked 

lar  =  ^   67,335 Ki    »  1>0000 


Ca  -^Ji22im K2    '        ,m'7 


Bn     -^    380,306 K.         ■         .2000 


Bf    =  ^    ^^Q|380 K2K3     =        .1109 


Ki    « 

K2    - 

K3    - 

K2K3  = 

1~K2Kq— 

KiC^=$    450,403 1-K.K.-        .aaqi 

Qs=IarAlCa=  »H95 


Qan'BnAlCa- ^^443. 


QBf-Bf  AlCa=  iim. 


Q's=<5s-K2K3QBf  -  .n25 


Qc=0.707  (Qs+QBn+Qsf (1-^2X3))=  ,512k. 


Highway  number  __^  Highway  System  Primary 

gysis  May  16,  1949 


